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WEEK IN IRON CIRCLES. 


GENERAL FEATURES. 

The decline in Bessemer pig iron continues. Prices 
have gone but slightly below those of a week ago, and 
transactions at $13.70 are reported, with the market weak 
and hesitating. ‘There are no very clear indications as to 
the future. Producers believe that ordinary production 
is more than being taken care of by current consumption, 
but this view does not take into account the capacity in 
the valleys that is not now active. In the Pittsburg 
district furnaces are not selling far ahead and the lock in 
ore negotiations must be broken before the situation can 
be sized up beyond the immediate future, and makers and 
buyers of billets do not agree as to prices beyond the 
present month and the market is dull. Pittsburg reports 
sales at $22.50 at mill. The furnace situation is not 
materially changed. Coke iron stocks decreased about 
30,000 tons in March, but the weekly production of all 
furnaces advanced from 177,210 to 182,169. The blow- 
ing out of several furnaces in Virginia, recently reported, 
has resulted in a greater scarcity of good irons of all 
grades in the Eastern market. Southern selling centers 
reports inquiries of moderate volume. Prices are un- 
changed nominally, but it is known that cut prices have 
been accepted by some companies ; this having a tendency 
to depress the market somewhat. The ru'ing figure is 
still $9 for No. 2 foundry. Mill furnished by Southern 
furnaces report light business and the general jobbing 
business is not very active. The structural material 
market has weakened somewhat in the past ten days and 
there is not the supply of orders for early spring work 
that had been expected. 





THE CLEVELAND OUTLOOK. 

The past week has been one of the quietest the ore 
trade has seen since the first purchases were made of ’93 
ore. No indication appears, as yet, that the large buyers 
are ready to contract and ore firms seem to be in no mood 
to come even half way from their figure to the proposals 
made to them at Pittsburg several weeks ago. The fact 
that the Carnegie Co. has contracted for Pewabic ore— 
possibly for the entire output of the mine this year—has 
no bearing upon the situation; whatever the price paid, 
and definite information on this point is not obtainable, 
the transaction sets no pace for several reasons: The 
Carnegie Co. are large holders in the Pewabic; since 
it became a producer three years ago they have always 
taken a considerable share of its product; the ore is very 
low in phosphorus and brings a special price. Sales of 
Penn Iron Mining Co.’s ores to the Cambria Iron Co., or 
of Lake Angeline to Jones & Laughlin’s and the Isabella 
Furnace Co, have the same significance as these Pewabic 
purchases—all being sales to principal owners of the pro- 
ducing properties. Outside of these and the few Gogebic 
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sales already noted, the Bessemer transactions have been 
practically nil; non-Bessemers have had more attention, 
proportionately, than is usual at the start, and this special 
mood of buyers has resulted in the closing out a number 
of odd stocks that had been on the docks two years in 
some instances. It is more evident with each week that 
furnacemen of moderate requirements are waiting to have 
prices fixed by the Pittsburg and Chicago transactions, 
Meanwhile, the attitude of shippers of ore, as to charters, 
is exactly indicated by the market. The majority of sales 
made thus far have been by firms who have boats of their 
own or are largely interested in transportation companies. 
In these cases shipments will undoubtedly begin, as soon 
as boats can be loaded at upper lake docks and get through. 
Outside of these, however, the policy of ore shippers seems 
to be to let the movement of ore from above wait upon 
sales. Ore that goes upon the dock is apt to stay there a 
good while, furnacemen ordering their ore loaded direct 
from boat into cars, during the shipping season, so as to 
save the seven cents that must be paid on every ton taken 
from the docks. Last year boats were loaded at Escanaba 
on April 15, and at the head of the lakes a few days later. 
This year the opening will be two weeks later, possibly 
more, from the present outlook. And after the opening, 
with few sales yet made, and no ore charters as yet, there 
are likely to be several weeks of very light movement of 
ore. If there is anything like the shipment, this year, 
that the present rate of consumption would seem to call 
for, the chances of higher freight later in the season are to 
be considered in connection with ore purchases. All 
indications now are for a weak opening on freights. 


The course of the Bessemer pig iron market 
has been watched with interest by ore men and 
vessel men in the past few weeks, since it is regarded as 
in a measure holding the key to the local situation. Cal- 
culations based on the advance of a few weeks ago have 
been disappointed, and the market is now in a hesitating 
state, with chances favoring a further decline. A large 
Cleveland buyer, who contracted a short time ago for 22,- 
ooo tons of Bessemer, deliveries running to Aug. 1, ata 
price quite a little below what was then ruling, has been 
in the market the past week, the sale being made by Pitts- 
burg brokers at a figure somewhat below $13.75. The 
market for foundry and mill irons has been quiet, and 
prices are on the basis of $12.25 for gray forge, and $14.25 
for No. 1 foundry. Valley furnaces are generally sold 
ahead, and some of them would not consider prices that 
are the present basis, by those not so fully engaged. 


Pig Iron, 


A fair volume of business is still reported 
by the mills, and bar iron has been in good 
demand, at unchanged prices. Prices on 
structural material seem to have settled another notch. 
Beams and channels are quoted at 1.85c.@t1.95c.; angles 
at 1.75c. mill, though one buyer reports a price shading 
1.70c. on angles delivered in Cleveland. 


Finished 


Iron, etc. 











THE CHICAGO OUTLOOK. 
[SPECIALLY REPORTED FOR THE IRON TRADE REVIEW.|] 

The labor troubles of the building trades unions have 
impeded trade to quite a considerable extent in the past 
week, most noticeably in architectural iron and galvanized 
iron sales. The molders and boiler makers are also in a 
rather unsettled state, and as a consequence sales of pig 
metal and plates have been rather light. _It is expected, 
however, that the labor difficulties will be overcome within 
a week or two, when business will be resumed with a bet- 
ter show for large sales because of the smallness of the 
present trade. 

Pic Iron.—It is reported that the molders are to make 
a formal demand for an advance of 15 per cent., the first 
of May, and that the foundrymen have decided to make a 
stand against them. As a. consequence sales in the past 
week have been rather light, and while some buyers have 
asked to have their deliveries rushed, others have desired 
theirs stopped—both, probably with the impending strike 
in view. Sales of local coke have been in the lead again 
this week, Southern irons having had only a small sale. 
Local coke is held very firmly to quotations, and as some 
of the furnaces are well sold up, it is probable that if 
Southern coke would stiffen a little, prices on Northern 
irons would be advanced. Southern coke, however, is 
rather weak, and concessions are being made quite freely 
to secure desirable orders. In Lake Superior charcoal 
very little is being done. 

Bar IRon.—Only a fair business has been done, and no 
deals of any considerable size have been closed. Store 
sales continue to be large. Quotations remain at 1.60c, 
Chicago. Soft steel bars have had a fairly zood sale, and 
are quoted at 1.75c to 1.85c from store. 

BILLETS AND Rops.—There is no change in the situ- 
ation, and no sales have been made upon which to base a 
price. 

STRUCTURAL IRoN.—While no large sales have been 
made, the number of small orders has brought the total up 
to a fair amount. The structural iron workers have had a 
little trouble in the past week with their employers, and as 
all but two or three of the large shops have signed the 
scales presented to them, no general strike is feared. 
Quotations are firm and unchanged. Beams and channels, 
I.goc to 2.10C; universal plates, 1.95c to 2.15c; sheared 
plates, 1.95c to 2.15c; angles, 1.95c to 2.10C; tees, 2.25¢ 
to 2.40C. 

SHEETS.—Both galvanized and black sheets have had a 
good sale in the past week. Quotations on black sheets 
are 2.85c for No. 27; on galvanized, 70 and 7% per 
cent. discount on mill orders, 65 and 10 per cent. to 70 
per cent. from store. 

PLaTEs, TuBEs, Etc.—Owing to the impending strike 
of the boiler makers the demand for plates has fallen off 
slightly. Quotations are unchanged. Tank plates 1.90c 
to 2,10c; shell steel, 2.20c to 2.30c; fire box steel, 3.75c 
to 4c; flange steel, 2.50c to 2.60c. 
discount of 70 per cent. 

MERCHANT STEEL.—An increase in both the number 
and size of orders is noted, making the total amount of 
sales very good. Prices are unchanged and are firm. 
Open-hearth spring, 2.35c to 2.40c; tire,zc to 2.15¢; 
machinery, 2.20c to 2.35c; crucible spring, 3.60c; ma- 
chinery, 4.75c; tool steel, 6%c and upwards. 

O_p RalI_s AND WHEELS.—Business has been rather 
quiet. Rails are selling at $18 50, and wheels have been 
offered at $14 75, with no takers, while $14.50 has been 
bid with none for sale at that price. Old steel rails are 
held $11 to $14.50, according to length. 


Tubes are selling at a 


| 
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Scrap.—Only a small business has been done, with 
no change in prices. No. 1 forge, $15; No. 1 mill, 
$11; turnings, $8; mixed steel, $9; coil steel, $13; leaf 
steel, $14; low tires, $13. 

GENERAL MARKET RESUME. 
[SPECIALLY REPORTED FOR THE IRON TRADE REVIEW.] 
The general course of trade continues unsatis- 


factory, prices being the chief complaint. 
While there has been a considerable vo'ume of business, 
quotations are lower than those of a week ago. There 
has been a fair offering of Bessemer and billets for early 
shipment and buyers have taken most of the lots put upon 
the market. Billets have declined in value to $22.50, and 
there have been sales of several thousand tons of Besse- 
mer on the basis of $13.70, delivered, equivalent to $13.10 
The course of the market is disap- 


Pittsburg. 


at Valley furnaces. 
pointing to those who had looked to see Bessemer hold 
something of the recent advance, believing that the con- 
sumption of Bessemer was, for the time, in excess of pro- 
duction. Just now buyers seem quite well supp'ied, and 
the same is true as to! uvers of billets. Sales of raw iron 
have been light and the market is generally a waiting one. 

There no features of interest that differ 
from those remarked upon for two months. 


There is a continual run of moderate sized orders, with 


ee s are 
Cincinnati. 


occasional large contracts for future deliveries. Prices 
continue without change. Hereand there concessions are 
reported below regular quotations, but the leading com- 
panies keep their order books full without shading their 
established limits. Some grades of Southern iron are be- 
coming scarce, notably No 1 so‘t and silver gray. No. 2 
foundry is also shipped as fas: as made, and most furnaces 
are behind orders. Reports are current of the starting of 
one or two Southern furnaces in the near future, but it is 
difficult to see inducement there could be in the 
present market for increasing output. 
tion of stocks during March, following upon quite heavy 
reductions in January and February, might be expected 
to have a strengthening effect upon the market, but no 
This steady decline in stocks indi- 


what 
The large reduc- 


such effect is visible. 
ca'es that consumption is in excess of production, with 
very slender stocks on hand. Such conditions under 
ordinary circumstances would bring about an advance in 
the market. 
at the present time. 

Nothing of interest in the pig iron market has 
occurred during the week. There is a steady 
and apparently increasing demand, but as yet it is hardly 
sufficient to take up the slack of the past three months. 


They seem to be without effect, however, 


Buffalo. 


Prices remain unchanged. 
Although there is but little new to report this 


St. Louis. ‘ : 
week, the outlook is encouraging. 


Some large 
consumers who have carried accumulations of pig iron, 
are nearing the time when purchase must be made. In- 
quiries among car works, agricultural works, jobbing foun- 
dries, etc., show that all are busy and running full. A 
confident tone prevails, and buyers think this year’s con- 
sumption of pig iron will be the largest ever known. 
There has been a fair amount of buying but at 
low prices, and sales are reported under pres- 
ent figures, where for prompt shipment. Most transac- 
tions, however, at low prices have been traced to a com- 
pany that was desirous of closing up iron on hand, as it is 
reported to be going out of blast. Sales of No. 2 foundry 
at $9 are frequent, for prompt shipment, but for long de- 
liveries $9.25 is asked. Car wheel irons are in little 
demand. 


Louisville. 


momenta 
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THE iron market seems to have cut loose entirely from 
statistical moorings. ‘Tables of stocks and production 
have scarcely shown healthier conditions in a twelve 
month and yet pig iron prices to-day, with the exception 
of Bessemer, are at the lowest point yet touched. 





THE Cast iron pipe manufacturers met in New York last 
week, in pursuance of the appointment made at their Cin- 
cinnati meeting, and adjusted all the differences of opinion 
that seemed to be in the way of perfecting their combina- 
tion. We are informed that the New York men who have 
charge of the financial arrangements are now completing 
their work, and when this is done the American Pipe & 
Foundry Co. will be born. 

‘THE articles by Mr. E. C. Pechin in recent issues of 
this paper, on coke-making possibilities in the Lake 
Superior region, have attracted no little attention and 
comment. Interesting communications from Mr. Richard 
A. Parker, of Marquette, Mich., in reply to Mr. Pechin’s 
last article, and from Mr. Charles Himrod, of the firm oper- 
ating the West Duluth furnace while the troubles with the 
Lehigh Coal & Iron Co.’s coke occurred, will appear in 
our next issue. 

THE manufacturers in the two valleys thoroughly ap- 
preciate the drift toward steel, if the puddlers of iron do not. 
The new works at New Castle, that are to use the Besse- 
mer product of two furnaces; the great plant of the Ohio 
Steel Co., that is now in the builders’ hands, at Youngs- 
town, and the project now under discussion for a steel 
works at Sharon, with the probability that it will soon take 
definite shape—all these developments of a single year in 
districts that have been strongholds of iron-rolling, are 
signs that one may read as he runs. 


Tue London /ron and Coal Trades Review quotes the 
remark of the Engineering and Mining Journal that the dis- 
appointment expressed by the Aulletin of the American 
Iron & Steel Association at the showing made by the 
Temescal and Harney Peak tin mines, may induce its ed- 
itor to advocate the free admission of all raw materials and 
the reduction of the tariff on some manufactured articles. 
Whereon the Review comments: ‘‘ This is indeed good 
news for us poor Britishers.” Strange how readily a Brit- 
isher can see the chance of getting the markets of the 
United States involved in every proposal to remove or 
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reduce the tariff, while some very ivtelligent and ostensibly 
candid American advocates of Free Trade keep assuring 
the American people that tariff reductions will expand the 
manufactures of the country, and give them the ‘‘ markets 
of the world’”’—those splendid foreign markets on which 
the British iron trade has been fattening in the two years 
last past! 





THERE are publications, seeming to emanate from 
officers in the Amalgamated Association and the Fnishers’ 
Union, to the effect that the two organizations, while 
maintaining their identity, will be found together on the 
question of the mill scale for the coming year. That 
would imply a recognition of the Finishers’ Union, which 
the Amalgamated officers have declared they would never 
make. Moreover, the Finishers’ Union was formed for 
the express purpose of protecting the finishers against the 
over-riding vote of the puddlers in the determination of the 
scale. It is scarcely to be expected that in the flush of 
their strength, members of the new union would permit 
the scale arrangement of last year to be repeated. _If the 
puddlers are ready to accept a reduction and leave finish- 
ers’ wages at the to per cent. cut fixed last year, it is alto- 
gether probable that the two organizations will get along 
harmoniously. It is certainly the puddler’s turn. 


THE latest ‘‘ news” concerning the purchase of Mahon- 
ing Valley mills and furnaces and their operation under 
one management comes in a dispatch from Cincinnati. 
We are told that prominent brokers in Cincinnati and 
New York have managed the preliminaries ; that 13 com- 
panies are included ; that the agreement to sell has been 
signed by all, and that May 15 has been selected as the 
date for ‘‘ electing officers, incorporating the company and 
settling on its name ”—all these in one day. We have 
the word of a prominent valley manufacturer, whose in- 
terests are included in the deal which the newspapers have 
so easily put through, that the Cincinnati dispatch has 
about one per cent. of truth in it, and scarcely that. The 
whole Mahoning Valley deal is just where it was several 
months ago. Some of the firms that were then disposed 
to sell have no such intention now, particularly in view of 
the financial basis proposed by the engineers of the pro- 
ject. To get 40 per cent. of the value of its plant in cash 
and 60 per cent. in preferred and common stock of a com- 
pany capitalized far beyond the appraisal of the properties 
included, is not specially tempting to a company that is 
earning a fair profit on its investment, saying nothing of 
the ability to control its affairs in itsown way. Mahoning 
Valley iron manufacturers are a pretty astute set of finan- 
ciers and when they dispose of their properties the strong 
probabilities are that the purchasing syndicate has made a 
tempting offer of cash in hand. 


Is THERE not a disposition to over estimate the influence 
prices for a given product have upon the price its,makers 
pay for their raw material ? What good reason is there in 
the billet-maker asking or expecting a specially low figure 
on Bessemer pig, because the competition among makers 
of billets may have brought them to a level below the 
ordinary, or below the point at which a fair profit can be 
reckoned? Why should an inordinately low price for pig 
iron call, in turn, forthe sale of ore at a figure yielding 
the mining company no profit? There is some logic in 
the reverse operation ; that is, cheap raw material would 
justify and naturally call for a low-priced finished product. 
But it would be straining a point to say that the Bessemer 
pig and the billet markets, for example, were subjected to 
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bear manipulation at ore, buying time in order that ore 
purchases might be made at a more advantageous figure. 
The ore seller would say, as he might have good reason 
to say, that the unusually low quotations on pig iron were 
a passng phase and that the market would soon right 
itself. Supply and demand, rather than any symapathetic 
influence of one department of the market upon another, 
fix prices. It is the one unchartered boat that may hap- 
pen to be on the market, that makesa drop in lake freight 
rates It is the one furnace whose capacity is just so 
much beyond current consumption, that makes a shading 
of pig iron prices. And the fact that a single furnace is 
producing when the pig iron market does not call for its 
product, or that ten or a dozen or twenty furnaces are in 
blast over and above the number that consumption requires 
to run, is no criterion for the ore market. That market is 
weak or strong according as production is above or below 
the market’s requirements, and there is neither logic nor 
business soundness in attributing a crab-motion to influences 
that may engage attention in a particular branch of the 
trade. 





THe Canadian Manufacturer present very cogent reasons 
for a material increase in the duty on scrap iron imported 
into the Dominion, arguing that this step is absolutely 
necessary for the habilitation of a blast furnance industry. 
With an import of but $2 a toa on scrap, Canadian iroa 
manufacturers are large importers of that material and 
most of their rolling mill product across the border is made 
from it. They can not claim that it is equal to muck iron, 
and consequently in bridge, architectural and other work 
Canadian specifications call for a quality of iron that Can- 
adian mills do not make. ‘*‘ Why d> they not produce a 
really first-class iron?” asks the Manufucturer, and then 
answers its own question: ‘‘ Simply because the tariff, as 
it now stands, encourages them not to do so, and because 
they can make much more money by producing an inferior 
quality.” The rela ion of the scrap duty to the furnace in- 
terest is thus explained by our contemporary : 

With a duty of but $2 per ton on scrap it should not have 
been expected that Canadian iron men would erect puddling 
furnaces when their raw material could be had at much lower 
cost. If these iron men, then, declined to build puddling fur- 
naces and become consumers of pig iron, where, pray, were 
the furnace men to find a market for such of their pig iron as 
could not be used for foundry purposes? Foundry pig is 
always in demand, but how could the mill iron be disposed of? 
Clearly, then, the Government erred in placing the duty on 
scrap so low; and if we are ever to have blast furnaces and a 
prosperous pig iron industry the error must be corrected. 
The duty on muck iron is $9 per ton, and if that is what it 
ought to be, and perhaps it is, the duty on ali scrap, both 
wrought and cast, should be the same. If it was, we would 
very soon have blast furnaces enough to supply our entire 
demand, There would be such a variety of foundry iron pro- 
duced by them as to meet all the requirements of foundrymen ; 
and there would be an output of mill irons sufficient to manu- 
facture all the puddled bars the railways and all other con- 
sumers would require. Ifthis were done the price of merchant 
iron would not be advanced, for as it now is we import large 
quantities of bar iron. 


Tue New York Eveniny Post quotes from the articles, 
by Mr. S. P. Ely, on Cuban iron ore deposits, and by Mr. 
Richard A. Parker, on Mirquette, as a prospective pro- 
ducer of pig iron, recently printed in Zhe Iron Trade 
Review, and in the same connection quotes comparative 
figures of British and American pig iron production in re- 
cent years. These show, as we have previously indicated, 
that while Great Britain produced 4,000,009 tons more of 
pig iron than in this country, in 1882, the production in 
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the United States exceeded that in Great Britain by 
2,500,000 tons last year. We can hardly see in this re- 
cord any foundation for the advice the Avening Post and 
other advocates of Free Trade now proffer, that after all 
this achievement, under a policy just the reverse of that 
which Great Britain has pursued, we should now fall in 
line with the British tariff theory. With the low prices 
prevailing in every line of iron manufacture to-day, there 
is certainly little to fear from the ‘‘ robber tariff.” Home 
competition is taking care of the consumer’s interest, and 
doing it with a vengeance. 

‘*No manufacturer of pig iron or steel can possibly 
compete with the new process, while the output will be 
superior to any similar product.” In these words, con- 
tained in a presumably inspired dispatch, sent out from 
St. Louis the past week, producers of iron and steel have 
read their death warrant. The new process referred to is 
another ‘‘ revolution,” that will save $4 a ton in the cost 
of making pig iron and $6 a ton in the cost of making 
steel, ‘‘over any known method.” The process, we are 
told later on, employs gas fuel der ved from cheap coal or 
slack, instead of employing coke; and while we are 
assured that ‘‘it will be unwelcome news to iron and steel 
manufac urers, because of its cheapness, the consumer 
will favor any method that shows a saving in the cost.’ 
Strange as it may seem, there is no word, at this writing, 
of any stampede of furnaces to get out of blast, and there 
are even indications that certain furnace managers propose 
to deliver iron up to the end of the year just as though 
the gas fuel revolution hadn’t been heard from. 


Ir would be hard to tell on what the furnaces that were 
added to the producing list in March based their action, 
unless it be that the relation between supply and demand 
is less strained than was the case a year ago. Negative 
improvement does not meet the case. 


Tus additional item appears in an English exchange about 
the general meeting of the Otis Steel Co., at London, March 
22: Mr. J. T. Smith, who presided, stated that the branch office 
expenses at Chicago and New York had been less by £200, but 
he did not think they could look for any further reduction in 
There had also been a decrease of 
£1,400 in the general expenses. The net profit for the year 
had been £48,500, compared with £25,700 in 1891. They had 
paid one year’s dividend on the preference shares up to June 
30 last, and they proposed to carry forward £6,901, compared 
with £873 a year ago. In certain respects the past year had 
been even worse for the steel trade than the previous year. 
As regarded the current year, their receipts so far showed im- 
provement. In answer to a shareholder, the chairman stated 
that Mr. Otis had been doing all in his power for the company. 
It was impossible for anyone to have entertained the idea that 
the great depression was about to occur previous to the time 
when they began to feel its effects and the trade generally 


future under that head. 


became paralyzed. 

A HEAVY purchase of Muncie, Ind., land has just been made. 
The capital invested is principally from Pittsburg. Messrs. 
Thomas Liggett, D. W. C. Bidwell, A. H. Childs, Pittsburg; R. 
Ramer, Jamestown, N. Y., and C. A. Kitts, Muncie, constitute 
the purchasing syndicate. They bought the Wysor tract of 
140 acres of land adjoining the city on the north, and 4,888 lots 
in the new town of Whitely; the consideration was $560,000 
and $40,000 respectively. Conditions in the deal are a malle- 
able iron works to be operated by Burt H. and Elmer J. Whitely, 
of the Springfield, O., works, giving employment to 500 per- 
sons, and two new iron bridges which the county commissioners 
agree to build across White river. The purchasers intend to 
establish a colony of men of means on a portion of the land 
acquired and a number of fine residences will be built. 


LE 
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MR. J. L. GOBEILLE ON PATTERN-MAKING., 





Mr. J. L. Gobeille, president of the Gobeille Pattern Co., de- 
livered a very interesting address on “‘ Pattern Making,” before 
the students of Case School of Applied Science, on April 13. 
The address was made the more valuable by the exhibit of 
patterns about which Mr. Gobeille built up his talk—for it was 
not formal, but conversational, the speaker taking pains to 
give his hearers points of practical value rather than to impress 
them with elaborateness of discourse. A brief outline of the 
address is given below: 

Patterns were formerly made out of mahogany; but experi- 
ence has shown that white pine is preferable, in addition to its 
inexpensiveness, and it is now almost universally employed. 
Drying cannot be accomplished by a kiln. The speaker’s prac- 
tice was to buy his material on the market—the second year’s 
cut; then stand it on end three days; then reverse for three 
days; then stack it in narrow piles and keep at a low temper- 
ature for three months, before any beginning was made in 
manufacturing processes. In keeping account of cost it had 
been his habit to charge to expense everything that is not 
seen in the finished pattern; sandpaper is not seen, tacks are 
not seen, etc. The things that are seen, charge to stock. Sug- 
gestions were given as to varnish and glue. Evaporation is so 
rapid that there is economy in buying varnish in ten-gallon 
kegs. The quality of glue is determined by the fracture. If 
it breaks too easily, it is poor; good glue will have a splintery 
fracture. Color makes no difference. 

The speaker divided pattern work into straight, turned and 
curved. As an example of the first he showed the pattern of a 
portion of the sub-structure of the Third avenue cable road in 
New York. A gear pattern illustrated the turned work. It 
had the teeth dove-tailed, a good arrangement, permitting of 
their removal and the adjustinent of the pattern to either iron 
or steel. Classified by foundry uses, work was divided into 
cored, swept and loam. Much pattern-making might be saved 
if foundry operations were properly handled. A good share of 
work should be sweptup. This point was illustrated by an 
explanation of the use of the sweep. 

The tendency toward specialties is illustrated in the devel- 
opment of pattern making. The original pattern-maker and 
millwright was the boss of all hands. He held the key toall 
the mysteries of the establishment. The story is told ofa 
well known Northern Ohio manufacturer, now dead, that the 
growth of his pattern-maker’s influence about the establish- 
ment gave him a good deal of concern. He began to wonder, 
as this tendency went on, what he should do if his pattern- 
maker should die. He finally concluded that he would have 
to discharge the man, so indispensable was he becoming—and 
he did. The result was that he was put upon his own re- 
sources and became master of his shops by mastering the de- 
tails of their management. 

In illustrating the thinness of wood patterns the speaker 
showed samples of work 1-14 inch thick. He predicted that 
steel would soon be cast, instead of iron, and in very thin 
sheets, and that its use for building fronts and in other ways 
would crowd upon the pattern-maker faster than he would be 
ready for it. Ornamental pattern work was touched upon, 
various stove patterns being shown as illustrations. 

A number of valuable hints were thrown out as to the man- 
agement of manufacturing operations and the economical dis- 
position of the forces in hand. The arrangement of machinery 
in shops was touched on in conclusion, the point being made 
that the disposition of machine tools should be with a view to 
the least handling of the material, the fewest steps by oper- 
atives, and the turning out of the largest amount of work. To 
put machines in a row looks pretty—like a nice row of trees 
but it isn’t economical or efficient. The jointer, planer, band 
saw, lathe, etc.,in a wood-working room, for example, want to 
be so disposed that the material as it comes from one is in the 
handiest place for putting upon the other. 


Comments on the Scale Contest. 

The first annual convention of the Iron Finishers’ Union 
will be held at Youngstown, May 6, and the scale to be pre- 
pared at that time will ignore the puddlers. President John 
D. Carey is quoted as follows: ‘“ The scale now used will likely 
be adopted by the Finishers’ Union for next year. I don't be- 
lieve there will be any trouble in having it accepted. We con- 
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trol six mills in this city and can depend on others accepting 
our scale. Our 15 lodges and 800 members control many mills 
with assurance of support from some of those now considered 
under the old association. Each of our members is a skilled 
workman and that is equivalent to twice that number of 
Amalgamated men. Steel is coming to the front and the 
finishers now practically control the iron and steel plants. 
Puddlers will soon cut no figure in the trade.” 

Secretary John Jarrett, of the Sheet Manufacturers’ Associa- 
tion, says of the outlook: “Prices of iron are much Jower than 
a year ago, and prospects cannot be considered bright. While 
I believe there will be many changes in last year's scale, I do 
not expect a sweeping reduction in wages. While it has not 
been officially decided by the association, I believe the manu- 
facturers will ask nothing but what is reasonable and absolute- 
ly necessitated by the situation. Nochanges have been recom- 
mended, and, so far as we are concerned, we do not know what 
will be done. The uncertainty is increased by the anticipated 
extra session of Congress. Should this be called, more and 
quicker may be expected.”’ 


Sale of Ohio Coa! and Iron Properties. 

On Saturday, April 15, the Ohio & Western Coal & Iron Co.’s 
coal and iron lands in Hocking, Perry and Athens counties, 
Ohio, were sold under the hammer to representatives of the 
eastern bondholders for $434,000. The appraisal was $600,000. 
About 4,500 out of the 6,000 acres are coal and iron lands, and 
there are four furnaces at Floodwood, Orbiston and Swawnee. 
The land was bonded for $3,000,000 to $3,500,000, and the inter- 
est had accumulated, totaling $1,000,000. There is a report 
that the sale is preparatory to reorganization and the operation 
of the company’s coal properties and furnaces. Royalties on a 
half dozen of the coal properties leased to other companies, 
under the receivership, have amounted to about $60,000 a 
year. 


World’s Fair Officials Re-elected. 

A meeting of the World’s Fair directors held last week 
Friday, resulted in the re-election of all the old officers. 
Those elected were: President, H. N. Higinbotham; First 
Vice-president, F. W. Peck; Second Vice-president, R. A. 
Waller; Secretary, H. O. Edmonds; Treasurer, A. F. Seeber- 
ger; Auditor, W. K. Ackerman; Attorney, W. K. Carlisle. 
Resolutions of thanks to James Dredge, of London, for his 
efforts in arousing interest in the Exposition in England were 


accepted. 


LONDON /ron says that a committee of three ironmasters 
and three mine owners has been appointed by the ironmasters 
and iron-ore proprietors of West Cumberland to negotiate with 
the royalty-owners with a view to a reduction of the royalty 
rents. Of the 38 furnaces in the district 12 only are in blast, 
while three out of five large steel works are idle. The intro- 
ductior of the basic process in the making of steel is said to 
be the cause of the paralysis, and it is the unanimous opinion 
of the smelters and mine owners that a substantial reduction 
of royalties is absolutely necessary to save the trade of West 
Cumberland from destruction. 





To their friends and patrons, J. A. Fay & Co., and the Egan 
Co., of Cincinnati, hereby tender an invitation to visit their 
exhibits in Machinery Hall, World’s Fair. They will find dis- 
plays of woodworking machinery of decided interest and value, 
for these concerns propose to show mechanisms of the high- 
est character and of the most advanced type to produce wood- 
work in the largest quantity with the greatest advantage, con- 
venience and economy. Many novelties can be seen in opera- 
tion. 


THE Indiana Natural & Illuminating Gas Co., of Indianapolis, 
has been incorporated with $1,000,000 capital. Said to be an- 
other step toward the consolidation of artificial and natural gas 
companies in Indiana. 





THE White River Iron & Steel Co., of Muncie, Ind., will soon 
begin work on an addition to its rolling mill plant. 





THE Champion Iron Co.’s foundry at Kenton, O., burned 
April 16; loss $9,000. 
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MUNROE WATER TUBE BOILER. 





A new design of water tube boiler, manufactured by R. 
Munroe & Son, at their West Point Boiler Works, Pittsburgh, 
is shown in the accompanying illustration. A number of 
plants have already installed this type and it is in successful 
operation. The horizontal tubes are four inches in diameter. 
They are staggered, their ends being expanded into the tube 
sheets with a Dudgeon expander, then turned over. The tubes 
incline 14 inches to the foot, being higher at the front. The 
water chambers at the ends of the tubes are exact duplicates, 
the rear performing the office of a mud drum, in which sedi- 
ment may collect. The outer head of the front drum contains 
from two to six of patent Eclipse man-holes, according to size 
of boiler. The water legs are double riveted at their flanges 
to the water chambers and steam and water drums. 

The outer heads of the steam and water drum are dished, the 
one opposite the stack containing an Eclipse man-hole. The 
dish or circulating tubes are expanded into the steam and 
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pinge directly on them, thus securing the best heating effect, 
the tubes being staggered. 

The feed is connected with the steam and water drum ata 
point directly opposite the center of the rear water leg, the 
feed pipe extending almost to the center of the rear water 
chamber. The drop tubes are to a great extent self cleaning. 
They are so placed as to secure all the heat remaining in the 
furnace gases after they have passed between the water tubes. 

All the plates are made of the best open-hearth homogeneous 
flange steel, of 60,000 pounds tensile strength, with an elong- 
ation of 25 per cent. in 8 inches, and a reduction of area of 50 
per cent. at the point of fracture. The water chambers are 
made of material from , inch to 7, inch thick, according to 
the size of the boiler, the rivets being double or triple stag- 
gered. The tube sheets of the water chambers are 5-inch 
thick. Riveted on to the outer heads of the water chambers 
are from four to eight angle braces, and tension rods are con- 
nected to the braces. These rods are of best soft iron and 
are connected to the braces by pins varying from 34-inch to 





MUNROE WATER 


water drum, and are placed in rows inclined about 45 degrees 
to the axis of the drum, a space about 12 inches wide being al- 
lowed along the bottom of the drum so that sediment will be 
carried to the rear water chamber and there blown out. The 
drop tubes are two inches in diameter and from 12 to 36 inches 
long. The boiler is set up on brick work, resting on lugs, 2 to 
each waterchamber. Expansion rollers are placed under these 
lugs, and under them an iron bearing plate, so that the boiler 
may contract and expand without injury to any part. 
The grate bars are designed especially for the boiler. 
the front water chamber and over the grate bars is placed an 
arch, and immediately over the tubes is another arch, of the 
best fire brick, built from side wall to side wall, and running 
from the front water leg to a point sufficiently far back, accord- 
ing to the size of the boiler, to allow sufficient draught area. 
Resting on the top row of the drop tubes is a tile arch to form 
a cover for the draught area, the other end of the arch resting 
on the top of the side walls. Pipes are placed in the side walls 
to admit air. As the inclination of the water tubes is only 
sufficient to secure proper circulation, the furnace gases im- 
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14-inch diameter, and are themselves from 1 inch to 1'%-inch 
diameter, having a swivel at one end so as to permit of easy 
removal for cleaning or repairs. The horizontal and the drop 
tubes are made of the best soft charcoal iron or steel, and are 
lap welded. The boilers are built in units of from 50 to 250 h. 
p. Great ease of cleaning results from the convenience of 
access to any of the tubes by removing the man-heads. There 
are no cast iron headers to crack or be burned. R. Munroe & 
Son do all the work of erection, and get the boilers ready for 
steam and water connections. 


AN important step was taken recently by the West Superior 
Iron & Steel Co, toward making raw iron into complete whale- 
backs in Superior. Work will be started, as soon as the 
ground will permit, for blast furnaces in connection with the 
steel works. This deal has been contemplated for some time 
and the foundations are already in. Julian Kennedy has ar- 
rived from Pittsburg and will take charge of the furnaces.— 
[Superior (Wis.) Leader. 
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OSCURRENCE OF MENOMINEE ORES.*—IIl. 


BY DR. NELSON P. HULST. 

[In the portion of his paper printed in last week’s issue, Dr. 
Hulst discussed ‘‘ The Geology of That Portion of the Menom- 
inee Range East of the Menominee River” in a general way. 
The question as to the dip of the south series of Huronian 
rocks was under discussion in the concluding part of that 
installment.—ED.] 

Which dip can be considered the correct one 
weighty reasons for thinking that the true dip is a south one. 
If we go back to the cross-section of the Laurentian and Hur- 
onian rocks near the Sturgeon river, we find the lowest mem- 
bers of the Huronian series lying against the Laurentian and 
dipping south. Looking for the cause of this great Menomi- 
nee uplift, we see it in the vast area of eruptive Huronian 
granite, many miles in length and breadth lying a few miles 
to the south. Its superincumbent weight was so enormous 
that the Huronian strata over which it flowed sunk beneath it. 
This subsidence was equalized or compensated by a thrusting 
up of the Laurentian rocks and with them the Huronian strata 
superposed upon them. The Huronian rocks the south 
side of this Laurentian area so uplifted must of necessity dip 
The quartzite and the great 


? There are 


on 


to the south and we so find them. 
belt of limestone at the Sturgeon river are seen there to have 
a southerly dip. The ore belt and the enclosing slates suc- 
ceeding it, 7. ¢., lying above it, likewise have asouth dip. It 
is without question that this ore belt is the same throughout 
the length of the range. The improved portion of it extends 
from section 6, township 39, range 29, to the limestone outcrop 
east of Quinnesec. Its continuity cannot be doubted. In the 
facts given there would seem to be strong evidence that the 
dip at Quinnesec as well as at the Chapin and the adjoining 
mines is an inverted or overturned one. Corroborative evi- 
dence was noted by the late Charles E. Wright in water worn 
boulders of limestone which he found in the Chapin mine 
workings at the junction of the slates and the limestone. Until 
recently the productive mines of this eastern portion of the 
range have all been found in the wide belt directly south of 
the limestone. 

This lean jaspery ore formation is itself made up of many 
members which vary indefinitely along the length of the range. 
Beds of red slates, quartzite and gray slates are interculated 
between several belts of lean jaspery ore. It may be said that 
the red slate and gray slate formations are more persistent 
than those of the quartzite. The gray slates are found quite 
uniformly nearer the limestone. South of the most southern 
lean ore formation we have red slates which gradually change 
to those of a mottled lighter color. At Norway, Quinnesec and 
Iron Mountain, the width of the ore bearing formation has 
been proven to be at least 1,500 feet wide measuring south 
from the limestone. Within this width the beds of lean jas- 
pery ore are variable in thickness; only here and there do 
they include bodies of merchantable ore. About Norway and 
Vulcan extended mining work has developed several quite 
closely associated ore bodies. At East Vulcan a smaller group 
of ore bodies is found, while a third group may be found at 
Iron Mountain. 

Thus far in the development history of this portion of the 
range it appears that its productive portions are to a certain 
extent located at or near points where the geological formation 
has been faulted, eroded deeply or sharply folded. At Iron 
Mountain, a great gorge has been eroded through the Huro- 
onian ridge which once was continuous from mountain to 
mountain. At the Pewabic mine a gorge double the depth of 
the Iron Mountain gorge exists in the Huronian strata and 
evidences exist of one if not two faults or sharp folds of the 
same strata at no great distance from the Pewabic ore body. 
At Quinnesec likewise the broken trend in the outcropping 
limestone is evidence of a fault or similar sharp fold. So, too, 
at Norway the apparently displaced limestone ridge and lack 
of continuity of the ore formation are indications of a fault or 
sharp fold involving the whole Huronian series. The Aragon 
mine lies near the line of this fault or fold and its disturbed 
ore body and enclosing slate rocks bear witness to the stress 
at this point. 

These coincidences which I have related may be that of 
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mere chance, but they are at least worth consideration in the 
search for ore along the range. 

The ore bodies, as has been stated, are found in beds of 
banded lean jaspery ore. The lean ore is the invariable asso- 
ciate of the richer ore. There may be large lenses of ore, as 
for instance the great lens of the Chapin mine, widening out to 
reach the enclosing slate walls on either side, but longitudi- 
nally the lens diminishes and lean ore fills up the width. 

The rich merchantable ore often appears to be part and 
parcel of the general stratification of the lean ore encompass- 
ing it. Not infrequently one finds spots in the ore bodies 
where the ore apparently is in the transition state from jaspery 
lean ore, as though the ore body were charged with a solution 
which was gradually dissolving out the silica from the adjacent 
enclosing jaspery ore. Quite invariably there is a notable 
pitch to the ore bodies, and with rare exceptions this pitch is 
to the west at a variable angle from 30 to 50 degrees. If, as is 
probable, the ore bodies were formed before the uplifting of 
the Huronian rocks, it will be possible to account for the pitch 
by stating that the axis or line of the uplift made the same 
angle with the axes of the ore bodies, as the axes of the ore 
bodies do now with the horizon. Thatis, the ore bodies which 
now pitch northwest had, when lying horizontally, a south 
northwest trend; while an ore body pitching northeasterly like 
the Pewabic, had, when lying horizontally, a south northeast 
trend. 

It was supposed well settled, until within a few months ago, 
that the only ore formation giving any promise of productive 
ore bodies must lie above the limestone geologically. A great 
deal of energetic exploring was done in the early days of the 
range on the slates and banded ore lying north of the Norway 
mine and underlying the limestone. 

Our present mineral commissioner bought expensive expe- 
rience in that horizon, and the Menominee Mining Co., at the 
same early date, struggled ineffectually to reach the supposed 
ore belt underlying the deep drift near the mouth of Pine 
Creek, on Section 2, Now that the Loretta mine has been 
found underlying the limestone, and producing ore of a high 
grade, our range has new possibilities. It might be remarked 
here that this mine is in close proximity toa gorge in the 
Huronian strata, making one more link in the chain of coinci- 
dences of which mention Within a brief 
period a bed of merchantable magnetic ore has been found by 
diamond drill exploration to exist near Quinnesec. This 
deposit lies south of the formation of banded jaspery ore, ap- 
parently by itself, though it is in the line of a well known 
magnetic attraction which skirts along the base of the range 


has been made. 


for its entire length. 

Substantial measures were undertaken to open up this new 
find of ore, but the promoters of the enterprise have contracted 
a severe forin of the Mesabi fever, which promises to run a 
long course with them. 

Without exception all the merchantable ore of the range is 
found lying in the more or less extensive beds of lean ore. 
The lenses are likely to be found in any portion of any of the 
beds from the bottom to the top of the beds, geologically 
speaking. To some beds well defined hanging or foot walls 
may exist; to others there are no walls, the merchantable ore 
suddenly giving way to lean ore or vice versa according to no 
known rule. When there are no well defined walls found ac- 
companying the ore body, such lenses of ore are quite sure to 
carry a minimum percent. of phosphorus. The Millie, Pewa- 
bic, Cyclops, Aragon and §. E. Vulcan mines are all notable in 
this respect. All of the mines east of the Menominee river at 
the outset excepting the Norway, the Stephenson and the 
Perkins adjoining, were producers of low phosphorous ores. 
Some of them still continue so. It would appear that the ore 
immediately underneath the drift covering has had more or 
less of its phosphorus leached out by percolating waters. 
That the phosphorous does leach out during a winter’s ex- 
posure on a stockpile is a well settled conviction, with the 
chemists who have worked upon the blue Menominee ores. 

It is a notable feature of this portion of the Menominee 
range that all of its mines, with the exception of the Norway, 
produce the well known soft blue hematite. They are in fact 
soft specular ores. With other ore ranges and also with the 
western portion of the Menominee range a mine producing ore 
of such color and texture is the exception. Here it is the rule, 
and vet there is an individuality with the ore of each mine. 











With a little practice one could almost unhesitatingly select 
and name the ore of each mine in a collection of typical 
samples. 

In conclusion, a word should be said about the limestone 
which occurs in such abundance. It is a pure dolomite, and 
often workable thicknesses are found which contain but a 
slight percentage of silica. Analysis by Mr. Brewster of 
average samples of the limestone taken from B shaft at Chapin 
mine when sinking and from other points gave: 

B shaft 


Chapin. 
$3-31 


Hamilton shaft 


D. Drill core 
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Phosphoroug................ a 
There are several points in this vicinity where it can be 
cheaply quarried or mined, and when that good day arrives in 
which lean ores are marketable, those of this region will have 
an added value because of so convenient and valuable a flux. 


AMONG THE IRON MINES. 


Mesabi Range :— 

D. M. Philbin, formerly superintendent of the Duluth, South 
Shore & Atlantic railway, has been appointed general manager 
of the Duluth, Mesabi & Northern. Mr. Philbin is regarded 
as a master of ore transportation, and his engagement will 
inure greatly to the advantage of the New Mesabi carrier. 

Ishpeming /ron Ore, in commenting upon the plan of Capt. 
Cundy for washing the ochre from the Hale ore, advances the 
belief that this process would also wash out much of the ore. 
This objection would hold good if the Hale ore was similar to 
that of the other mines here. But itis not. The ore is almost 
entirely in hard lumps, while seams running through it con- 
tain the soft ochre and phosphorus. Capt. Cundy believes 
that very little good ore would be lost in the washing process, 
while the ochre washed out could be sold for paint material. 
It is not yet decided whether the scheme will be attempted, 
but if arrangements can be made to sell the refuse ochre, no 
doubt it will be put into practice.—[Mesabi Range. 

Articles have been filed at West Superior by the New York 
& Mesabi Iron Co., with a capital of $1,000,000. The incorpo- 
rators are Howard Morrison, E. B. Greenleaf and Wm. Schim- 
mell. The company will operate a number of Mesabi mines. 
It is said that the stockholders will include Messrs. Colby, 
Hoyt, and a number of New York and Duluth capitalists. 

The managers of the New England have what promises to 
be a big find on the northeast quarter of the northwest quarter 
of section 4, 58-17, adjoining the Snively property. The new 
find is quite near the surface and indications are favorable for 
the development of a very large deposit. 


Menominee Range :— 

A large steam shovel has arrived for the Chapin Ore Co. It 
has all the latest improvements, and will be employed in load- 
ing ore cars at the stock pile. The old shovel has been sold to 
the Aragon Mining Co.—[{Iron Mountain Range Tribune. 

The McKinnon Bros., fee owners of the Nanaimo, who 
attached machinery to secure the payment of back royalties, 
have lost the suit they brought against the company to enforce 
their claim. It has been a long time in the courts. 





Gogebic Range :— 

The excellent paper of Supt. Per Larsson, on “ Methods of 
Mining Soft Ores,” read at the recent mining men’s meeting 
at Iron Mountain, has brought out the following reference to 
a method other than those described by Supt. Larsson. “An- 
other method of soft ore mining, somewhat different than any 
described by Mr. Larsson, is employed on the Gogebic range, 
but its adoption is, of course, only practicable under certain 
conditions. In the Tilden (Colby) mine anumber of off-shoots 
protrude from the main body in the shape of flattened chim- 
neys, often extending upwards in the “capping” for a consid- 
erable distance. These detached ore bodies are mined out with 
overhand stoping, the broken ore being left below the stopes, 
and on this the miner stands with his drill breaking the ore 
above. So much of the broken ore, only, is removed, as is 
necessary for making room for a timbered “ raise,” through 
which access to the workings is secured. When the whole 
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amount of ore contained in the chimney has in this way been 
broken the ore is milled out from below, and the room, previ- 
ously occupied by the ore body, left open or secured, as found 
advisable.” 


Vermilion Range: — 

The Zenith is expected to ship 70,000 tons this season. The 
main shaft is now down a little over 500 feet and the sixth 
level is being opened. 

The Duluth & Iron Range is receiving 450 new ore cars, and 
the first of the big engines ordered last year has been delivered. 
It weighs 115 tons or five tons more than the heaviest hereto- 
fore used in this road’s ore carrying trade. Four others like it 
have been shipped from the shops. 


Marquette Range :— 

Thomas Joyce and other Negaunee parties, who have been 
exploring lands near the Platt mine the past three or four 
weeks have already found what they think will prove a rich 
body of hematite ore. The ore is similar to that of the Platt 
inine and it is supposed that they have struck the Platt vein. 
They are working a short distance east of the Platt.—|Mar- 
quette Mining Journal. 

The Champion Iron Co. have decided to put in two ore 
crushers, and the Lake Shore Iron Works, at Marquette, have 
received a contract. The crushers will have 24-inch openings 
and an hourly capacity of 25 tons. 

At the Grand Rapids mine, the shaft, now down 450 feet, is 
being deepened. The ore deposit shows a thickness of 26 feet. 
Future operations will depend on the company’s ability to 
place the season’s output. 

The Marquette range exhibit of iron ores, at the World’s 
Fair, includes samples from the Lake Angeline mine, that are 
69 in iron and but .oo8 in phosphorus; samples of magnetic 
slate from the Lake Superior, that in some cases go 7! in iron. 
The Republic sent two great blocks of specular, and the Cham- 
pion is represented by some attractive specimens. From the 
Buffalo and Winthrop are several samples of hematite. 

The reports of the closing down of the Volunteer are said 
by the Cleveland sales agents to be unfounded. 

The Buffalo company is doing a vast amount of dead work 
at the East Range mines this spring. A large shaft to the 
new discovery south of Queen is now down go feet and will 
likely be ready for use early in the season in case there is 
demand for it. Besides this, a double skip road is being put 
in at the Prince of Wales, which, together with other improve- 
ments about the properties, involves a vast outlay of money. 
Whether or not the company make money, they continue to 
employ a large force of men and pay them regulary, which is 
a subject of congratulation to the commercial people of the 
place. That these important interests have fallen into such 
energetic hands is a subject of gratification to the people of 
the place in general.—[Negaunee Iron Herld. 





Shenango Valley Steel Co.’s Acquisitions. 

The purchase of the Neshannock furnace, at New Castle, for 
$250,000, by the Shenango Valley Steel Co., announced one 
week ago, was followed within a few days by the completion of 
negotiations for the Raney & Berger Iron Co.’s furnace, also 
at New Castle, the price being the same as for the Neshannock. 
The capital of the steel company has been increased to upwards 
of $1,000,000. The 
hereafter produce Bessemer iron almost entirely, whereas they 


new deal means that these furnaces will 


have always produced a considerable volume of foundry and 
forge irons. The operation of Forsythe, Hyde & Co.’s furnaces 
in the Shenango Valley and in Cleveland, exclusively on foun- 
dry iron (some of them having been idle for a number of 
months) will more than make up for this diminished Valley 


capacity on irons other than Bessemer. 





LYMAN PAINE & Co., of 1013 Tacoma Bldg., Chicago, are 


They have 
Columbia 


Ill., the new manufacturing suburb of Chicago. 
within the past week closed a contract with the 
Engine Co., of Cincinnati, for their removal to St. Charles, and 
a plant will be constructed for their occupancy at once. They 
are manufacturers of hot air engines. St. Charles has now 
eight large factories in operation and three in process of con- 
struction. 
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PROCESS FOR REDUCING LOW GRADE ORES. 





Mr. Jacob T. Wainwright, of Chicago, has secured letters 
patent on a process of reducing ores, including roasted ore, 
furnace cinder and like material. The special use of his pro- 
cess to which the inventor directs attention in the appended 
article is in the development of deposits of off-grade iron ores 
that possess little value for present methods. He takes the 
ground that the employment of his invention in starting a 
new industry in the Lake Superior region is feasible, on 
account of the low prices prevailing there for raw material and 
the saving in transportation, since approximately two tons of 
ore are required to make one ton of metal. Mr. Wainwright’s 
statement of the salient features of his invention follows: 

“When utilizing sulphurous coal for treatment of ore in the 
usual blast furnace, it is necessary that this fuel shall first be 
converted into a comparatively pure and hard coke. This re- 
quirement necessitates crushing, washing, and coking, thereby 
causing considerable expense and loss of heat and chemical 
energy. Also on account of this requirement, many grades of 
cheap non-coking coal cannot be utilized; and in some iron 
producing districts this is a serious and well known draw-back 
which does not require further comment. 

“The usual impurities that depreciate the value of ore are 
sulphur and phosphorus, particularly when both are contained. 
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Attempts to eliminate a considerable amount of both of these 
elements from the metallic product have not been commer- 
cially successful, although present practice includes methods 
for refining the metal when it contains injurious quantities of 
but one of these impurities; consequently in the treatment of 
cheap ore it becomes necessary to eliminate at least one of 
these impurities during the smelting process, 

“Present practice in smelting includes methods for elimin- 
ating the injurious portion of sulphur only, and in order to 
produce a product that is suitable for a further refinement by 
the basic methods, low silicon and other essentials must 
be secured. This is accomplished by mixing considerable 
manganiferous ore with the furnace charge, consequently the 
commercial success of the usual basic methods depends upon 
the cost of this ore. This has been the difficulty with the 
basic process in the South and other localities. 

“The following patented process has been designed to dis- 
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peuse with manganiferous ore, eliminate both sulphur and 
phosphorus during the smelting operation, exclude silicon 
and other metalloids except carbon, and overcome the above- 
mentioned difficulties by a simple and direct method that com- 
bines the desirable features of the blast furnace and open- 
hearth, and dispenses with the undesirable features of both; 
whereby the metallic product is reduced from the ore almost 
free of metalloids other than carbon, permitting the operator 
to control this carbon impregnation, and, if desirable, permit 
of a further refinement by the basic open-hearth method ; also, 
whereby the metallic product is produced rapidly at a com- 
paratively low temperature, thereby preventing the formation 
of oxy-carbides, graphitic condition to the impregnating metal- 
loids and other objectionable impurities and properties that 
are peculiar to iron that has been produced at high temper- 
atures, 

“A shaft furnace of moderate size and substantially, as 
shown in the sketch, may be constructed by remodeling an 
ordinary cupola. This furnace is not operated by a continuous 
process, but intermittent heats are made, and the furnace is 
re-charged for each heat. In operating, when commencing 
with an empty furnace, the contracted portion of the shaft 
shown at C is bridged over with an open mass of coke, char- 
coal or coal, to the height shown at D. 

“On top of this the shaft is charged to the height shown at 
E with a mixture of ore, flux, and solid carbonaceous fuel, 
which may be of a different and cheaper grade than that 
charged with the ore, and may be mingled with suitable flux 
for the purpose of converting the ash into a liquid cinder. A 
blast of air is then admitted through the blast pipe B, 
the top of the fuel ignited, and the cover A put in 
place and clamped tight to prevent leakage of the blast. The 
blast is maintained, and thus the process is put in operation. 
It will be observed that the effect produced by igniting the 
top of the fuel and confining the blast, is to consume this fuel 
at, or near the surface; and the gases resulting therefrom are 
forced downward through the shaft, and out through the gas 
flue G. It will also be observed that by consuming the fuel in 
this manner, the gases resulting therefrom increase in tem- 
perature, and that the final temperature attained is dependent 
upon the length of the consumed fuel column. 

“By generating the furnace gases in this manner the reduc- 
tion of the ore is effected at a gradually increasing temperature, 
and thus the most important requirement of a smelting process 
is met. Also this increasing temperature throughout the shaft 
prevents scaffolding and congestion. The effect produced 
upon the ore by forcing the gases downward through it is to 
maintain a reducing action, and also maintain the upper parts 
of the ore charge in a hotter and more reduced condition than 
those below, and if the flux has been regulated to produce a 
readily fusible basic slag, the reducing action reaches a stage 
at which the cinder separates from the sponge metal, and 
gravitates from the same. 

“ This isolation of the metal progresses from the top of the 
ore charge in a downward direction, and the cinder collects in 
the hearth without having been in contact with sponge metal 
and carbon at a high temperature. In this way phosphorous 
and some other impurities of the ore are kept in the cinder 
and do not contaminate the metal remaining above. 

“Since there is considerable difference between the melting 
temperature of this cinder, and that of the metal, the cinder 
can be run out of the hearth before the metal melts in the 
shaft and collects in the hearth. After the metal collects in 
the hearth the blast may be maintained for the purpose of 
raising the temperature there, and also for scouring out the 
shaft. When recharging for a succeeding heat it may not be 
necessary to charge fuel into the bottom of the shaft, but the 
ore may be charged on top of the unconsumed fuel of the 
previous charge. 

“ The furnace hearth is supplied with the usual tap holes at 
different heights, and also an opening at J. This opening is 
convenient for cleaning out and repairing the hearth ; also on 
account of thus having access to the hearth the metal may 
there be refined and alloyed by any of the various open-hearth 
processes. 

“Since by this method any desired temperature may be finally 
attained in the hearth, titaniferous iron ores may be readily 
smelted. Also steam may be mixed with the furnace gases 
during the early stages of the process and thereby effect a 














thorough elimination of sulphur and some other impurities. 

“ Regarding the peculiar features of this process, it will be 
observed that sulphur and phosphorus contained in the cheap 
fuel above the ore combine with the furnace blast in the con- 
dition of gaseous oxide, and when in this chemical condition 
will not combine with and contaminate the metallic product. 
Also, this fuel readily combines with the furnace blast because 
it is above the ore and consequently not permeated by molten 
matter. And again, the ore is rapidly reduced because the 
permeating cinder drains therefrom, thereby permitting a 
more effective reducing action. It will also be observed that 
the peculiar features of this process will not permit the use of 
a furnace of enormous proportions, but that simplicity and 
cheapness are characteristic.” 
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THE Bogart Gas & Gasoline Engine Co., of Covington, Ky., 
are having a steady run of orders for their engines and a 
goodly number of them are for gasoline engines. Gasoline 
engines are being extensively used in many places where gas 
is not to be had, either natural or artificial, and the buyers 
want some reliable and comparatively inexpensive power, 
without the trouble and care of an engine, for which steam is 
generated by the combustion of coal. The Bogart company 
are sending out a neat catalogue nicely arranged and illustrated, 
showing their engine complete and in sectional views, and 
explaining its adaptation to various uses. Parties needing 
such an engine would do well to correspond with them. 





THE Cockerill Co., at Seraing, Belgium, has just taken an 
order for 3,600 tons of steel rails for a Spanish road at 99.50 
francs, f. 0. b, at Antwerp. This price, about $19, is stated to 
be the lowest on record for steel rails. 
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ASSOCIATION AMONG FOUNDRYMEN. 








The April meeting of the Foundrymen’s Association, of 
Philadelphia, brought out an interesting discussion of the 
advantages of foundrymen associating themselves for the dis- 
cussion of questions of interest to the trade and the difficulties 
attending efforts to associate for the regulation of prices, ex- 
perience showing that the latter is undesirable, besides being 
practically unattainable. 

Mr. P. D. Wanner, of the Mellert Foundry & Machine Co., 
Reading, Pa., spoke at the meeting referred to on the outlook 
for the cast iron pipe trade. He repeated the well worn state- 
ment as to the capacity exceeding the demand, but expressed 
the opinion that pipe foundries thoughout the country would 
be pretty well supplied with work in the year and at better 


prices. In March, prices ranged from $1.05 to $1.17, according 
to sizes. Special castings had held their own at about 2% 
cents. Some had gone below that price, but there had been 


no reason at any time to make the cuts. Many would cut for 
fear some one else might take an order which they considered 
they ought to have themselves. The lowest price on general 
castings he had heard reported under this heading was fora 
letting on lamp posts in the city of New York. There was a 
letting in that city a few weeks ago for 1,200 posts, made in 
three pieces and weighing about 350 pounds. These posts 
were taken at $1.65, which he thought was a record breaker. 
He believed the lowest price previously was $1.79. On this 
last letting, one bid was $1.65, two others $1.90 and the remain- 
ing one $2.23. 

Howard Evans, the secretary, reported a 250-ton contract 
just awarded toa concern in Trenton for columns for some 
work in Boston at a price higher than $1.65. 

Referring to the report of the executive committee of the 
association as to forming by sections according to castings 
made, with an attempt in the same connection to raise prices 
to a living basis, Mr. Wanner said that in the main the observ- 
ation of the committee that raising prices would be a danger- 
ous procedure, might be agreed with. While there might be 
danger in a combination of makers of a certain line of castings, 
to raise prices to an unreasonable extent, it should be under- 
stood that they were not in business for fun. He admitted 
that there might be trouble in getting some firms into an 
arrangement of this sort, but he thought the effort should be 

There might be special reasons with some for staying 
He would leave out such, but it would be well to get in 
He had been actively connected with 
had 


made. 
out. 
as many as possible. 
the pipe trade for 15 years or more, and an arrangement 
been attempted many times to cover the whole country, and 
especially the East. Some would come in, others stay out, 
and as a consequence the movement always ended in failure. 
Yet he would be willing to stand up with any three, four or 
five manufacturers in the pipe trade, and adhere to arrange- 
ments for an association. There were many things he thought 
they could do for each other if they would only come together. 
A common sympathy should exist in regard to orders. What 
one did not make, another might, and mutual help be bene- 
ficial. It might take some time before all could be brought in, 
but it was no reason why these sections should not be formed. 
Eventually all would unite, as those who would band together 
could materially affect those who declined to enter an arrange- 
ment, and they would finally wish to come in. 

In regard to the possibility of the pig iron trade effecting an 
arrangement for better prices, consumers should not be sur- 
prised at any time to find that the pig iron men had been tak- 
ing care of themselves in that direction. He certainly should 
not blame them, and would like to see it. They would proba- 
bably find that in the South all the pig iron and the furnaces 
would go into the hands of a few concerns, and thus a step 
toward the control of the whole trade and the command of 
prices would be made. Such a step would not come unex- 
pected to him, and if the prices were not entirely unreasonable 
such acourse would meet his approval. 

Mr. Lewis, of the Waterbury (Conn.) Foundry & Machine 
Co., said that it was regretable to him, after 47 years’ experi- 
ence in the business, in his section, that it has come to the point 
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where there was not a decent living on raw castings. It was 
in the machinery department of his firm’s business that a 
profit was realized. 
that it would be very hard to secure an advance in prices. It 
was natural that each concern should do whai was best for its 
own interest. However much it might respect its neighbors 
and friends in the trade, it would figure on a contract as low as 
possible, and would then go a little lower if it found its neigh- 
bors were likely to get the job. While he admitted that it 
would be very well to get up a friendly and fraternal feeling, 
he did not think an arrangement could rest upon that. A 
bond would have to be in some way effected whereby a forfeit- 
ure in the event of a violation of an agreement would be made: 
As an instance of the working of the friendly plan he cited 
the case of a meeting in another section called for the purpose 
of obtaining an advance in prices where a member, after ask- 
ing to be excused a moment, in the interval rushed to the tele- 
graph office and wired his customers: “Put in your orders. 
Prices advance to-morrow.” He did not think that human 
nature varied a great deal in the different latitudes. He be- 
lieved the best method for effecting an arrangement regard- 
ing prices would be the one involving forfeiture for violation. 
Floor platés in his section were being made at 1'; cents per 
pound, delivered on cars, and the prices of large castings were 


He believed with so many in the trade, 
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The machine is also provided with a cushion clutch stop 
motion, so that when making special forgings, one or more 
blows can be given, as may be required to finish the work. 
The dies and punches are of novel construction, and will turn 
out perfect square and hexagon head bolts in three blows or 
revolutions of the machine. Rivets, trackbolts and many other 
forgings are made right off the rod, and cut tolength bya 
shear provided in the rear of the dies. An outside shear is 
provided, which can be used for cutting off work from the bar 
after forging, A patent relief wedge serves to prevent the 
breaking of the bed through the feed gap, should the operator 
by accident or carelessness allow cold work to get caught be- 
tween the dies. 

The illustration is from the company’s two-inch machine; 
weight complete about 30,000 pounds. 


WESTERN FOUNDRYMEN’S ASSOCIATION, YES. 


We take pleasure in reprinting from the lastissue of the /rox 
Age, the following extract from an editorial endorsing the 
proposition for a Western Foundrymen’s Association, sug- 
gestedin 7he /Jron Trade Review two or three months ago, 
and since approved by letters to this paper from leading West- 
The point made by our contemporary as to 


ern foundrymen. 





BOLT 


very low. He considered that the confidences enjoyed at the 
meetings of this association were productive of much good to 
its members. He hoped that the details of foundry practice 
would not be overlooked in their discussions. He felt that he 
could learn many things concerning the making and positions 
of cores, and the insuring of good, sound surfaces. 

At the May meeting of the Association, “Core Sands” and 
“ Foundry Facings ” will be the subjects of discussion. 


BOLT HEADING AND FORGING MACHINE. 


We illustrate, herewith, a new improved bolt heading, up- 
setting and forging machine, built by the Acme Machinery 
Co., of Cleveland. The bed is made in the box form, with three 
deep trusses running through its entire length, to give it great 
strength. The crankshaft, which is made of the best forged 
iron, is carried in three bearings. The face of the bearings 
being inclined towards the front of the machine, brings the 
thrust of the forging tools and die-closing mechanism against 
solid metal, and relieves the main caps and cap bolts from all 
strain. None of the parts subject to wear slide directly upon 
the bed of the machine, but upon steel and phosphor bronze 
strips or ways, which may readily be removed to be trued up 
or replaced, thus saving the trouble and expense of dismantling 
the entire machine and taking it to the machine shop, should 
repairs be made necessary by such wear as does take place, 


HEADING AND 





FORGING MACHINE. 


the scope of the proposed association is in line with the senti- 
ment of foundrymen who have written us from time to time; 
and the suggestion that regulation of prices and wages should 
have no place in the association’s objects was well elaborated 
upon in the admirable address of Mr. John Birkinbine before 
the Foundrymen’s Association at Philadelphia, last December. 
The /ron Age says: 

“ The most progressive foundrymen are among those who are 
most in favor of an association which shall have for its main 
object the improvement of foundry methods, to be attained 
through the mutual interchange of practical ideas. It is 
thought also that the commercial side of the business need 
not be neglected, but that more intimate acquaintance and 
better comprehension of trade conditions would prevent 
much of the very severe competition which almost wipes out 
the last vestige of profits. An association of this character 
could not regulate prices, as that would be wholly outside of its 
province, but a salutary effect might be exercised in the direc- 
tion of conservatism. A room in some central location, open 
daily for the use of members, would be found a great conven- 
ience, the value of which would steadily appreciate. 

“The question naturally occurs: Would not such an asso- 
ciation prove of value in the case of wages disputes? Experi- 
ence teaches that the two cannot be well combined; that an 
association for the improvement of its members should have 
nothing to do with the settlementof labor troubles. It should 
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be purely technical or educational, with regular meetings for 
the reading and discussion of papers or for reports of com- 
mittees appointed to conduct tests or investigate new methods. 
The consideration of wages or other questions directly con- 
nected with the regulation of employes should be left to indi- 
vidual manufacturers or else should be taken up by a special 
organization for that purpose and for no other. The stove 
manufacturers arrange their affairs in this way, having found 
it vastly more satisfactory to handle strikes by means of a 
special organization than through a general assoeiation. One 
great objection to the latter is that many manufacturers prefer 
to adjust their own labor troubles and will have nothing to do 
with an association that assumes to take cognizance of such 
matters. A technical society should therefore be free from 
such entanglements. 

“We would suggest to those desirous of forming a Western 
Foundrymen’s Association that reams of paper can be con- 
sumed in advocating it and yet no practical results be attained. 
The plan to be pursued is for a few prominent manufacturers 
to get together, and issue a call to their fellow foundrymen to 
attend a meeting at a given time and place for the purpose of 
forming an association. If to such a beginning can be added 
the selection of a live, well-informed, and above all thoroughly- 
qualified foundryman as secretary, who will, at least for a time, 
furnish lots of practical ideas evoking interesting discussions 
which will attract a good attendance at the meetings, an associa- 
tion can be started that will be a credit tothe men who mold 
iron in the West.” 


MULTIPLE ARM RADIAL ORILLING MACHINE. 





A large multiple arm radial drilling machine has been spe- 
cially designed by John Hetherington & Sons, Ancoats Works, 
Manchester, Eng., for drilling locomotive frame plates, girders, 
and ship-builders’ work, where a large number of holes are 
required in heavy pieces. The machine consists of seven mas- 
sive foundation plates, on which are mounted and securely 
bolted three rectangular box tables—three feet by three feet 
one inch by eleven feet long—planed on the top, bottom, and 
front faces. Slots are cast in the top; the front faces have tee 
head slots planed from the solid, and each table is fitted with 
an angle bracket, or table, two feet two inches by three feet, 
securely bolted to. the front face. One bed—36 feet long—of 
the lathe bed pattern, is securely bolted to the seven founda- 
tion plates, and carries three massive carriages, which are 
accurately fitted to the bed, and provided with loose strips for 
taking up all wear, quick hand traverse, for adjustment by 
rack, pinion, gear wheels, and large crosses; there is a projec- 
tion in front sliding, and bolted on an extra front support, 
running the full length, for taking up thrust and weight of 
overhanging arms. 

Three 7-foot double-geared radial arm drilling machines are 
mounted on these carriages, with arms 8 feet long from centre 
of pivot toend. The arms radiate in a complete half-circle, 
and will admit five feet from the face of the table to the under 
side of the spindle, which is of steel, three inches in diameter, 
having a variable self-acting feed of 15 inches, by a steel screw 
and a special arrangement of nuts, so that all drop can be 
taken out. The machine is also provided, at option, with car- 
riages or heads, with rack feed to the spindles, which are bal- 
anced, with quick disengaging and adjusting motions. The 
double gearing is placed in the head, thus giving off the power 
as near the work as possible, and preventing the extreme tor- 
sion of shafting and wear of the keys. The machine is con- 
structed to drill holes from the solid upto three inches in 
diameter, and bore holes up to 12 inches in diameter, 15 inches 
deep, in all circles from two feet 10 inches to seven feet radius, 
and it will command all holes on a surface five feet two inches 
by 36 feet long. Each spindle is fitted with a reversing clutch, 
for tapping purposes, which may be left off according to re- 
quirements. The whole machine is strong, powerful, and com- 
plete, with separate driving to each head, and three complete 
sets of top driving apparatus. 





FLAKE GRAPHITE TO REDUCE FRICTION. 





For several months past an advertisement has appeared in 
the leading mechanical papers offering to send free a pamphlet 
describing the nature of graphite, with scientific opinions as 
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to its value as a lubricant, and experiences of practical engin- 
eers and machinists. The result is, there are hundreds, if not 
thousands, of wide-awake and progressive people who have a 
far better idea to-day as to the value of pure flake graphite for 
reducing friction in working parts of engines and machinery, 
and for lessening wear and tear and breakage in joints, gaskets, 
bolts, etc. 

Graphite is commonly known as blacklead, but there is a 
wide difference in the material, as well as in its preparation for 
lubricating purposes, and a great deal that is offered is worse 
than useless. For this reason every one who has any use for 
a lubricant, and especially one possessed of such properties, 
will doubtless want to see a sample and learn of its many uses. 
Such an opportunity is presented by the Joseph Dixon Cruci- 
ble Co., Jersey City, N. J., who offer to send their valuable 
pamphlet, and will also send sample of Dixon’s pure Ticonder- 
oga flake graphite free. 





Sheet Iron Tariff Merely Covers Higher Wages. 

The Association of Iron and Steel Manufacturers, held a 
meeting at headquarters, Pittsburg, on Tuesday of this week, 
and discussed figures for the coming scale year. According to 
the news given out to the press by Secretary Jarrett, the manu- 
facturers do not propose any general reduction, though they 
favor some changes, the which he has not specified. One 
point they make is on the possibility of tariff changes to the 
disadvantage of sheet iron and steel, and this they intend to 
meet by a condition in scale agreements that the figures shall 
depend on there being no detrimental legislation adopted dur- 
ing the scale year. We have figured the British and American 
prices with the conclusion that the present duties do not more 
than protect the current quotations. This is the best evidence 
that the sheet manufacturers have not misused protective 
tariff, and this being the case, the trade is entitled to the con- 
sideration of Congress. Adding freight tothe price of 24 gauge 
sheet, at Liverpool, and the rate per pound is 1.63 cents, and 
the duty of 1.1 cents to this, and the total laid down at the 
American port on the Atlantic coast is 2.73 cents per pound, as 
against the Pittsburg quotation for the home product of 2.7 
cents, 2 per cent. off for cash. Take No. 27 gauge, the Liver- 
pool rate, on board, is 1.6 cents per pound, or 1.7 with freight 
and 3.1 cents with duty paid. The Pittsburg rate is 3 cents, 
less 2 per cent. for cash. It being evident, therefore, that the 
present duty in this case 1s necessary to the protection of 
wages, and that there has been no abuse of it whereby to make 
undue profit, we take it that the majority in Congress will re- 
gard the sheet duty as one that is deserving of preservation, 
in accordance with the strongly intimated policy of the major- 
ity party. We have figured on the foregoing with absolute 
impartiality, and can come to no other conclusion.—| National 
Labor Tribune. 





Rapid Growth of the Iron Roofing Industry. 


The remarkable growth of the iron roofing industry is a 
subject of comment among those conversant with the facts. 
Ten years ago there were not over a dozen iron roofing con- 
cerns in the country, where now there are hundreds. This 
rapid increase is due to the excellence and cheapness of iron 
for building material, and its lasting, fireproof qualities. Cor- 
rugated iron for roofing and siding of buildings has been used 
to some extent for the past 50 years, but in the early days the 
excellent quality of shingles used and their comparative cheap- 
ness, necessarily limited the use of iron. To-day, however, all 
this is changed, as, owing to the growing scarcity of lumber, 
wooden shingles are now made of refuse stock that soon rots 
out, and their cost is higher than ever before known, while 
iron and steel brought to the highest state of perfection are 
selling so cheaply that their use for all building purposes is 
now a matter of economy. 





DURING February, 1893, Germany and Luxembourg pro- 
duced 551,842 tons of pig iron, against 578,700 tons in February 
of 1892. The output from January Ist, 1893, to March Ist, was 
725,485 tons, against 787,075 during the corresponding period 
of 1892. 


THERE are still about 500 of the striking architectural iron 
workers out, at Chicago, Seven firms still refuse to meet the 
men’s demands, 
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New Enterprises :— 

The following recent incorporations, specially reported for 
The Iron Trade Review, are of interest to the iron and 
machinery trade : 

Chicago, I1l.—The Illinois Refrigerator Co.; capital, $50,000 ; 
to manufacture refrigerators, woodenware, etc.; incorporators: 
J. B. Markey, E. A. Smith, J. F. Hanrahan. 

Burlington, Ia—lIowa Fence Co.; capital, $10,000; for the 
building of wire and iron fences; incorporators: E. G. Hein- 
len, E. Heinlen, R. T. Heinlen, Burlington, Ia. 

Chicago, I1l.—Robinett Hydraulic Motor Co.; capital, $100,- 
ooo; to manufacture and sell hydraulic motors, etc.; incorpo- 
rators: W. H. Robinett, C. W. Selfridge, Geo. A. Masters. 

Chicago, Ill.—Dr. Horne Electric Belt & Truss Co.; capital, 
$25,000; to manufacture and sell electric belts and trusses; in- 
corporators: Chas. E. Ellis, B. F. Harness, Nora O. Harness. 

Chicago, Ill.—Victor Stock Car Co.; capital, $100,000; to 
operate and construct stock cars for transporting live stock; 
incorporators: J. L. McKittrick, E. D. Northam, R. J. Campbell. 

Johnstown, Pa.—The Johnson Co.; capital $1,000,000 ; for the 
manufacture of iron or steel or both, or any other metal, etc.; 
incorporators : C. M. Johnson, Wm. A. Donaldson, W. McLain. 

Milwaukee, Wis.—The Z. G. Sholes Co., capital, $10,000; for 
the manufacture and sale of typewriters, and typewriters sup- 
plies; incorporators: W. K. Gibson, F. A. Krahla, J. H Hur- 
ley. 

Chicago, I1l.—The Diamond Brass Foundry; capital, $1,000; 
to manufacture all kinds of brass mouldings, castings, etc.; in- 
corporators: Edward MacSteen, Wm. S. Kienzle, Fred P. 
Kienzle. 

Dubuyue, Ia.—Western Construction Co.; capital, $600,000 ; 
to construct internal improvements, railways, levees, bridges, 
etc.; incorporators: Peter Kiene, Jr., W. W. Carr, Fred A. Bill, 
Dubuque, Ia, 

Chicago, Ill.—The Weather Proof Sash Co.; capital, $200,000 ; 
to manufacture and sell certain patented devices for achitect- 
ural uses; incorporators: Arthur G. Morey, Earl H. Reed, 
Hiram V. Reed. 

Chicago, Ill—The Acme Sash Wheel Co.; capital, $200,000; 
to manufacture and sell certain patented devices for use on 
car windows; incorporators: Jno. N. Faithorn, Earl H. Reed, 
Hiram V. Reed. 

Rochester, N. Y.—Rochester Water Filter Co.; capital, $100,- 
ooo, for the manufacture and sale of water filters; incorpo- 
rators: Max Brickner, Geo. Weldon, Louis Greisheimer, 
Rochester, N. Y. 

Chicago, Ill.—Canal Boat Equipment Co.; capital, $2,000,000 ; 
to develop canal boat equipment and to manufacture same ; 
incorporators: Alonzo C. Mather, J. M. Watkins, J. B. Alexan- 
der, Wm. Y. Coe. 

Chicago, Ill—Blodgett Mfg. Co.; capital, $10,000; to manu- 
facture patent clutches, button hole and tacking machines and 
dynamo engines ; incorporators: Morgan Cowan, A. Lehmann, 
E. M. McKinney. 

Chicago, I1l.—Triumph Boiler Cleaner Co., of Chicago; capi- 
tal, $30,000; to manufacture and sell boiler cleaners, and other 
machinery ; incorporators: Olive H. Johnson, Geo. G. Williams, 
Fred S. Benjamin. 

Cleveland, O.—The Atwater General Electric Co.; capital, 
$14,000; for manufacturing electrical apparatus ; incorporators: 
Frank B. Many, Arthur S. Atwater, Leonard Case, Geo. M. 
Schambs, Wallace A. Merrill. 

Cincinnati, O.—The Weir-Furness Filter Co.; capital, $300,- 
ooo; for manufacturing filters, machinery and other similar 
articles, etc.; incorporators: L. C. Weir, Jno. J. Hay, E. E. 
Wood, W. W. Glen, H. G. Waters. 

Chicago, Ill—Aeolus Cycle Importing Co.; capital, $2,000; 
to manufacture, import and deal in bicycles and cycle acces- 
sories, parts and sundries; incorporators: Chas. E. Salter, K. 
Franklin Peterson, Walter Hamon. 

New Rochelle, N. Y.—Noakes & Co.; capital, $5,000; to man- 
ufacture carriages, wagons, etc.; incorporators : Jas. O. Noakes, 
New Rochelle, N. Y.; Augustus B. Carington, 115 Broadway, 
New York; Geo. F. Swain, Passaic, N. J. 

Toledo, O.—The Toledo Supply Co.; capital, $50,000; for 
dealing in supplies for plumbers, gas and steam fitters, engine 





builders, boiler makers, etc.; incorporators: R. W. Smith, Jos. 
F. Groddwiller, Jno. M. Arbuckle, E. B. Hall. 

Reading, Pa.—Millholland Tube Co.; capital, $20,000; for 
manufacturing and selling steel tubing and articles of com- 
merce from metal or wood or both; incorporators: Henry 
Millholland, R. T. Leaf, J. Hiester McKnight. 

Niles, O.—The Falcon Tin Plate & Sheet Co.; capital, $300,- 
ooo; for manufacturing tin plate, sheet iron and sheet steel 
and selling the same; incorporators: M. I. Arms, Wamer 
Arms, W. D. P. Knowlton, Cecil D. Hine, W. P. Arms. 

Wheeling, W. Va.—Sheridan Steel Wheel Co.; capital, $500, 
minimum ; to manufacture steel or iron wire wheels for bicy- 
cles, tricycles, baby carriages, etc.; incorporators: Wm. Sheri- 
dan, Perrysburg, O.; P. J. Greene, Jno. Friedl, Wheeling, W. 
Va. 

Watertown, N. Y.—Watertown Brass & Mfg. Co.; capital, 
$15,000; for the manufacture and sale of boat hardware, plumb- 
ers’ hardware and copper, iron and brass goods; incorporators ; 
Chas. H. Remington, Wm. W. Conde, Jas. B. Wise, Watertown, 
Wry, 

Charleston, W. Va.—Hackett Refrigerating Co.; capital, 
$3,000,000; for manufacturing and dealing in refrigerators and 
methods of refrigeration ; incorporators: Fred C. Patch, Sam- 
uel V. Woodruff, Geo. C. Hackett, Geo. H. Towle, Boston, 
Mass. 

Noblesville, Ind.--Lay Pail Co.; capital, $15,000; to manu- 
facture and sell wooden vessels of all sorts, especially including 
lard tubs, butter firkins and tobacco and candy buckets; in- 
corporators: Jno. Rupp, Julius Joseph, Geo. J. Lay, Jno. W. 
Balser. 

North Muskegon, Mich.—Standard Box Shook Co.,; capital, 
$10,000; for the manufacture and sale of transportation cases, 
cases, boxes, box shooks, etc.; incorporators: C. Fred Berry, 
Jno. I. Berry, North Muskegon, Mich.; Pierson J. Feegelo, 
Haskins, O. 

Cleveland, O.—The National Metal & Electrical Co.; capital, 
$25,000; for manufacturing and dealing in metals, electrical 
and mechanical appliances, hardware, etc.; incorporators: 
Leonard W. Bradley, Robt. N. Pollock, J. E. Cheesman, F. E. 
Wright, F. A. Strong. 

Honesdale, Pa.—The Folding Box Machine Co.; capital, 
$99,000; for the creating, purchasing, holding and selling o 
patent rights for inventions and designs with the right to issue 
license for same and receive pay therefor; W. N. Alberty, M. 
B. Allen, Cornelius C, Jadwin. 

Chicago, I1].—Consolidated Electric Co.; capital, $50,000; to 
manufacture and deal in electrical goods and appliances of 
every kind; to construct and operate electric light and power 
plants and other electrical plants; incorporators: Lewis B. 
Scott, Chas P. Emmons, C. Oskamp. 

Parkersburg, W. Va.—Parkersburg Engine & Foundry 
Works; capital, $20,000; for manufacturing, buying, selling 
and dealing in engines, boilers, machinery of all kinds, etc.; 
incorporators: J.G. McCluer, C. M. Robinson, A. C. Bruce, 
C. H. Shattuck, Parkersburg, W. Va. 

Evansville, Ind.—The Self-Heating Washing Machine Co. 
capital, $100,000; for the manufacture and sale of self-heating 
washing machines and all necessary parts and machinery 
thereof; incorporators: Wm. Koch, Geo. Schultze, Louis Ichen- 
hauser, Solomon Oberdorfer, Aug. Brentano. 

Charleston, W. Va.—Meigs Railway Construction Co.; capital, 
$3,000,000; for constructing for others lines of railway, etc.; 
buying and selling letters patent covering improvements in 
railways; incorporators: J. V. Meigs, Lowell, Mass.; Wm. S. 
Butler, Fred C. Patch, Geo. H. Towle, Boston, Mass. 

Montgomery, W. Va.—Fayette Foundry & Machine Co.; cap- 
ital, $50,000; for manufacturing and selling all kinds of ma- 
chinery, castings, cars and all other appliances etc.; incorpo- 
rators: Henry Davis, Cannelton, W. Va; W. R. Maufin, J. A. 
Shifflette, Green Smith, Jas. Rigg, Montgomery, W. Va. 





New Buyers in the Market, and Some of Their Wants :— 
(If you are in need of machinery of any description, please notify The 
Iron Trade Review and we will put you in communication with our 
advertisers at once.] 
W. R. Craig will soon erect a machine shop at Crowley, La. 
McKee’s Rocks, Pa., will build a water works system of its 
own. 
The Cambridge City (Ind.) Iron Fence Post Co., recently in- 
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THE AULTMAN & TAYLOR MACHINERY CO.. 


MANSFIELD, OHIO, U. S. A. 


SOLE BUILDERS OF, THE 


Cook Patent Water Tube Boiler. 


THE ONLY PERFECT WASTE-HEAT BOILER. 


No incrustation. ; 

Generates the greatest amount steam with least amount heat. 
Repairs reduced to a minimum. _ ; ) 

Can be used equally as well for direct firing or with natural gas. 




















WE ARE ALSO*BUILDERS OF 


HORIZONTAL, TUBULAR, AND FLUE BOILERS, LOCOMOTIVE, FIRE BOX AND ALL OTHER STYLES 
OF BOILERS, OIL TANKS AND WATER STAND PIPES. 


Estimates furnished promptly on receipt of specifications. 








Office, THE ROOKERY, CHICAGO. | Works: SOUTH CHICAGO. 


tr _ | 
SOUTH CHICAGO << 2°°<: _, FOUNDRY COM'Y. 


AN ANTI-ACID METAL 


A SUBSTITUTE FOR STEEL 


IN | FOR 
Cross Heads, Crank Shafts, Gears, ‘Acid Pans, Smelting Kettles, Hydraulic 
Hammer Dies. Etc. | | and Ammonia Cylinders. 





THE CARDEN CITY SAND CO., Room 53, 159 La Salle St., CHICACO, ILL. 
| ALL KINDS OF 
GK, TURE GAY, | i ee. 


For Blast F , Cupola Lining, Boil tting, Smoke Stack | 
ee ee FACINGS, BLACKINGS AND MOULDING SANDS 


EVERY CLASS OF SPECIAL SHAPES AND SIZES. Of All Kinds. 











corporated, have a building 30x100, They have most of their h. p., belting, an engine of 35 to 4o h. p., bolt and nut machines, 
machinery purchased. Iron fence posts will be manufactured. blowers, drills, drop presses, dynamo, elevator, emery wheels, 

Ground will be broken at Escanaba, Mich., for the erection injectors, ejectors, files, fire brick and clay, lathes, heater and 
of amachine shop for the Escanaba Iron Works. purifier, pulleys, hangers, shafting, portable forges, wood- 

The Ohio Foundry Co., of Cleveland, recently incorporated, working machinery, wheelbarrows. C. I. Williams is president. 
have bought a $10,000 site and will erect a foundry. The Clearfield Mfg. Co., of Clearfield, Pa., will begin at once 

The Vulcan Iron Works Co., of Toledo, O., will entertain the erection of a plant for the manufacture of wagons, sleds 
plans and specifications for machine shop, blacksmith shop and bicycles. The main building will be 5ox150, the paint 
and foundry. Inquiries may be addressed to Alexander Backus, shops 50xI0o0, the storage and shipping department, 1oox1oo, 
president of the company. all three stories high. Iron roofing and siding will be used. 

The Fuller Coal & Mining Co., of Kalamazoo, Mich., just in- The company will be in the market for two boilers, 48’’x16’, 
corporated, will sink shafts at once at Pedro, Mo., on coal an engine, belting, bolt and nut machines, blowers, drills, ele- 
lands which they will develop. As soon as the shafts are down | vators, emery wheels, ejectors, injectors, files, clay, foundry 
they will need hoisting engines. supplies, lathes, pulleys, hangers, shafting, milling machines, 

The Pittsburg & Lake Erie road has started to build ex- portable forges, wood-working machinery. By Aug. I it is ex- 
tensive repair shops at McKee’s Rocks, Pa., to take the place pected they will be ready to fill orders. 
of those destroyed by fire last winter. A larger force of men 
will be employed than in the old shops. Additions, Enlargements, Removals, Etc.:— 

The Atlantic Improvement Co., of Long Island City, L. L, At the plant of the Oil Well Supply Co., on 2oth street, 
have placed the contract for their new power station consisting Pittsburg, the pipe cutting department will be enlarged to 
of an engine and boiler house and dynamo room, with the double its capacity. The blacksmith and machine shops will 
Berlin Iron Bridge Co., of East Berlin, Conn. also be enlarged and additional machinery put in. 

The Apollo Iron & Steel Co., of Pittsburg, have bought the The plant of the Knoxville (Tenn.) Foundry & Machine Co. 
Townsend farm, two miles south of Apollo, and will build a has been leased by the Clarke Foundry & Machine Co., and 
large steel works with blooming mill attached. It is also will be put into operation as an addition to the latter’s works, 
stated that the contract has been given out for 100 dwelling the press of orders requiring this enlargement of capacity. 
houses for the workmen. The Penokee & Gogebic Consolidated Mines will remove 

The Brackett Bridge Co., of Cincinnati, has purchased 12 their headquarters and shops from Ironwood, Mich., to Besse- 
acres of land near the city, and will at once erect large foundries mer, Mich. The machine shops were almost entirely de- 
and machine shops for the construction of iron and steel stroyed by fire a short time ago, and the work on ‘ie ane 
bridge material. About 500 men will be employed in the new buildings has already begun. 
shops. Most of the bridges built by the company are county The Fred J. Myers Architectural Co. have decided to remove 
and highway structures. from Covington, Ky., where their works burned recently, to 

At the office of the Supervising Architect, Washington, D. Hamilton, O. They have accepted a proposition from the 
C., sealed proposals will be received until 2 P. M., May 3, 1893, trustees of the East Hamilton syndicate to locate on their 
for all the labor and materials and fixing in place complete grounds, six acres being donated. The company will expend 
the low pressure, return circulation, steam heating and venti- from $75,000 to $100,000 in the erection of buildings, and will 
lating apparatus, and high pressure steam boiler, etc., in the employ about 300 men. 

U. S. Court House and Postoffice building, at Duluth, Minn. as 

The Utica Carriage Co., of Utica, N. Y., will begin work May Fires and Accidents :— 

1, on a building 50x200 feet, five stories high, and expect to be The Lewiston, Pa., Axe Works burned with $75,000 loss. 
ready to fill orders by July 1. They will want a boiler of 65 The Dubuque (Ia.) Enameling Works were totally destroyed 
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MOUNT SAVAGE FIRE BRICK. 


~ 
iz — 


UNION MINING CoO., 
Proprietors of the CELEBRATED Mount Savage Fire Brick. 


“9 GOVERNMENT & STANDARD. ‘&« 


Established 1841. 


Capacity, 60,000 Per Day ; 


18,000,000 Per Year. 


The First Manufactory of its Kind in the U. S. 
Home Office and Works:-MOUNT SAVACE, Alleganv County, Md. 


Branch Offices :—No. | Broadway, New York, N. Y.: 


No. 222 So. Third St., Philadelphia, Pa. ; 


Lewis Block, Pittsburgh, Pa. 








FACTORIES AT 
Akron, 0.; Syracuse, N. Y.; Canton, 0.; 
St. Catharines, Ont. 
STORES AND WAREHOUSES .AT 


a ==> baie = : SSS SSS 
30S , Mass.; New York, N. Y.; Philade ia, Pa., 
THE WHITMAN & BARNES MFC. CO., “Gintinnatsd. chicago, iil;Kansas City Mo.; Sai 


Manufacturers of DIAMOND BRAND TWIST DRILLS. 


Francisco, Cal.; London, Eng.; Paris, France. 





BUY HANGERS, COUPLERS, ETC., 


OF FIRST BANDS. 


We make them from start to finish and carry a large stock from which we can ship any sized order 


the day it is received. 


SEND FOR CATALOGUE. 


WAUKEGAN IRON & STEEL CASTING CO, 1319 Monadnock Building, CHICAGO, ILLS. 





GENERAL ENGINEERING (CO. 


GENERAL OFFICE AND WORKS: 


HARVEY, ILLS., Supurs or CHICcAGo. 


Designers and Builders of Improved Machinery for 


PLATE CLASS WORKS, 
NAIL FACTORIES, 


Any kind of Special Machinery and Foundry Work. 








PUNCHING 


ROLLINC MILLS, 
IRON WORKS. 


AND SHEARING MACHINERY OF LATEST DESIGNS. Our 








Works possess greatest capacity of any in or about Chicago for handling heavy machinery. 
RS” SEND FOR ESTIMATES. “@a 





last week. Loss on building and machinery $50,000; insur- 
ance, $11,000. 

The T. H. Nevin Co.’s paint and white lead works, at Pitts- 
burg, were partly destroyed by fire April 15; loss $60,000; in- 
surance $50,000. 

The coal tipple engine house and boiler room at the Allen 
Coal Co.’s mine, at Delroy,O., were burned April 10. New 
engines, hoisting machinery, etc., were destroyed. The loss is 
$20,000, partly insured. 

While the workmen at the Stewart Iron Co.’s furnace, at 
Sharon, Pa., were tapping to make a cast, the molten metal 
ran into the water in the bosh and caused an explosion, blow- 
ing out the side of the stack, allowing the iron and other con- 
tents to run out. Two men were badly burned. 





General Industrial Notes :— 

The Cleveland (O.) Stamping & Tool Co. have increased their 
capital stock from $25,000 to $100,000. 

There is good prospect that as the result of recent confer- 
ences, a new steel mill will be built at Sharon, Pa. 

The shipments at the Homestead steel works last month ex- 
ceeded those of any month in the history of the works. 

The report that the Brown-Bonnell Iron Co., of Youngstown, 
had leased the old Woods mill, Pittsburg, is denied by the 
company. 

Three mills at the Somerton Tin Plate Works, at Brooklyn, 
are in perfect condition for work. A mill and set of tin pots 








are working at present and another will start as soon as it has 
a full complement of rollers, doublers and heaters. It is pro- 
posed to erect another plant not far from the Somerton. 

At the works of Jas. P. Witherow Co., at New Castle, Pa., 
recently started, sixty men are engaged at present. Prospects 
for work are good. 

The Duquesne steel works were kept running the past week 
—the second postponement of the shut-down for six weeks’ 
repairs, announced some time ago. 

The Springfield Iron Co., of Springfield, Ill., is now prepared 
to turn out 150 tons of bar steel a day from its steel depart- 
ment. Its rail capacity is also increased. 

At the Cherry Valley, O., iron works operations are suspended 
this week on account of furnace repairs. The mill is being 
changed, also, to a three-high roll finishing mill. 

The Kingsley Foundry Co., of Hammond, Ind., recently in- 
corporated, is the changing of a firm to a stock company, with 
$23,000 capital. Buildings were erected two years ago. 

E. D. Wetmore, of Warren, Pa., has bought the Erie, Pa., 
Car Wheel Works for $2,500, and the Erie Car Works for $127, 
assuming the liabilities of the latter, which are about $200,000. 

The Middletown Car Works of Arthur King, at Middletown, 
Pa., has received an order for too cars from the Huntingdon 
& Broad Top Road. During the present month the 
Pittsburg, Shenango & Lake Erie will receive 1,000 new 30-ton 
ore and coal cars, six new locomotives and six passenger cars. 
” The Chicago Great Western has ordered from the 
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Haskell & Barker Car Co. 750 60,000-pound box cars. These 
will be equipped with air brakes and Eureka automatic 
couplers.—[Railroad Gazette. 





Engineers’ Club of Cleveland. 


The regular meeting was held April 11th, with President 
Potter in the chair and 50 members and visitors present. The 
following calendar was arranged for the coming year: May 
gth, Architecture; June 13th, Railroad Engineering ; July 11th, 
Electrical Engineering; Aug. 8th, Civil Engineering and Sur- 
veying ; Sept. 12th, Mechanical Engineering ; Oct. roth, Applied 
Science; Nov. 14th, Marine and Steam Engineering; Dec. 12th, 
Hydraulic and Sanitary Engineering ; Jan. 9th, Electrical En- 
gineering; Feb. 13th, Civil Engineering and Surveying ; March 
13th, Annual Meeting ; April roth, Applied Science. 

Messrs. M. E. Rawson, C. W. Paine, and I.M. Wolverton were 
appointed a Committee to assist in making arrangements for 
the coming meeting of the Ohio Society of Surveyors and Civil 
Engineers. Mr. C. F. Uebelacker then read a paper on “ Elec- 
tric Railways.” The paper was discussed by Messrs. John W. 





Langley, C. W. Foote, I Leon n Gobeille, A. H. Porter and Lud - 
wig Herman. 





Another Manufactory for Chicago Heights. 

The management of the Chicayo Heights Land Association 
has recently concluded negotiations whereby the Chicago Steel 
Co. will leave their present location at the corner of North 
avenue and Noble street, Chicago, and remove to Chicago 
Heights. In the latter place they will have a tract of seven 
acres near the junction of the C. & E. L., Joliet & Eastern, and 
Michigan Central railroads. The Chicago Steel Co. have oc- 
cupied their present quarters since 1873, and have only de- 
cided to change because of the expensiveness and inadequacy 
of their present railroad facilities. At Chicago Heights this 
trouble will be remedied, and arrangements will be made to 
switch the raw material to one side of the plant and deliver the 
finished product to another switch on the other side. The 
company manufactures rolled steel, and specialties for agricult- 
ural implements, and employs at present about 200 men. As 
soon as the new plant, which is to cost over $250,000, is com- 
pleted, the working force will be increased to about 500 men. 








The Bethlehem Iron Co.’s Exhibit. | 


The Bethlehem Iron Co.’s exhibit for 
the World’s Fair has left the ordnance 
department for Chicago. This display 
will be the heaviest at the Columbian Ex- 
position, weighing 1,000,000 Ibs. There 
are four armor plates, a 17-in. plate for the 
Indiana, a nickel steel barbette weighing 
70,000 Ihs., an 11% in. plain steel plate, a 
10% in. case of hardened nickel steel plate 
and a 6-in cylindrical ventilator for the! 2 
Puritan. The gun exhibit is represented 
by a 108,000-Ib, 54-in. ingot, a finished 12-in. 





THE 


AKRON BELTING Co. 


MANUFACTURERS OF 


No. 1 Oak-Tanned Leather Belting. 


“Akron,” “Eclipse” and “ Dynamo” Brands. 


“ Akron” adapted for heavy drive belts; ‘‘ Eclipse” especially 
adapted for small pulleys and high speed and mill rolls. 
Every belt guaranteed. 

Also dealers in Rubber, Cotton and Gandy belting, A 1 Raw 
Hide Lace Leather, Belt Fasteners, Belt Dressing, Ce- 
ment, Elevator Buckets, Bolts and Mill Supplies generally. 


WRITE FOR QUOTATIONS. AKRON, O. 
Cleveland, 0., Agency, J. W. PHILLPOTT, 15:Michigan St. 





naval rifle weighing 101,000 fbs., a 12-in 
trunnion hoop, a 13-in. tube, a 13-in. jacket 
and ten gun hoops of various sizes. The | 
shafting exhibit consists of a finished 
crank for the Pacific Mail Steamship Co.’s 
City of Sidney, a finished crank for United 
States cruiser Minneapolis, a spar shaft 
for the Old Colony Steamboat Company | 
and a black, unfinished, hollow forged | 
shaft, 66 ft. 11 in. long. This last is the| 
most remarkable piece of forging on! 
record and was made especially to show! 
the skill of the forgers at the Bethlehem 
ordnance works. The exhibit will be| 





>= 


jELECONOK MY, 


ae PREVENTION 


IF YOU WANT TO KNOW ALL ABOUT 


rue very BEST FURNACE tHe 


_ WORLD rox «xy STEAM BOILER 
Send for [Hustrated Deariati Ruaphlet 
ox MECHANICAL STOKERS ‘ttt 
THE BRIGATMAN STOKER @, 
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placed in the main building in Jackson | 
Park, and will include a full size model of | 
the Bethlehem Iron Co.’s 125-ton steam | 

| 





hammer. 








Canadian Imports of !ron. | 

The Cauadian Manufacturer gives the | 
following data concerning Canadian im- 
ports of iron in 1892: The imports of 


STEAM PUMPS 


—AND— 


CONDENSERS. 


wrought scrap iron, 36,543 tons, valued at 
ose ege “nei as HENRY R. WORTHINGTON 
a 
3 


the Canadian cost about $14. A little over 
6,000 tons of this was imported into Nova 


Scotia; the balance, about 30,500 tons, 
Se 30,500 £0, WD. KEARFOTT, Sales Agent, 


represents the consumption of scrap iron 


NEW YORE. 
54 Frankfort St., CLEVELAND. 








in Canadian rolling mills, chiefly for 





making bar iron. The imports of pig iron 
amounted to 68,918 tons, valued at $886,- 
485, or $12.80 per ton. The duty, $4, made | 
the cost $16.80. The imports of blooms, 
muck iron, etc., about 3,100 tons, were val- | 
ued at $56,186, or about $18 per ton. The 
duty, $9, increased the cost to $27. The 
imports of bar iron were 7,500 tons, val- 
ued at $31 per ton. The duty on this iron 
increased the cost to $44. The mill price 
for Canadian rolled iron is about $42 per | 
ton, which prevents the importation ofany | 








ESTABLISHED 


THE SARGENT COMPANY 


FORMERLY Che Congdon Brake Shoe Co. 


IRON & STEEL FOUNDERS 


S9t# & WALLACE STS. CHICAGO. 


BRAKE SHOES-STEEL CASTINGS. 


1876. 








foreign iron except such qualities as are | 








not produced in Canada. 
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Bucyrus Steam Shovel & Dredge Co., 


—-MAKERS OF— 


In Five Sizes for Railroad and Con- 
tract Work, Brick Yards, Stone Quar- 
ries, Stripping and Handling Iron 
Ore, Coal, Etc. 
eel nee 

Of All Types and Sizes; for ‘All Par- 
poses; Elevator, Dipper, Clam Shell, 
Suction. Special Machines for Spe- 
cial Work. 


a 


e 
BOTH HAND AND STEAM. CA- 
PACITIES 10 TO 35 TONS. 
WITH EITHER DROP OR STEAM 
HAMMERS. 


SOUTH MILWAUKEE, WIS., or BUCYRUS, OHIO, 
VULCAN IRON WORKS CO., TOLEDO, 0., U.S. A. 


MANUFACTURERS OF 
Dredges and Excavators. 
Write for Photographs and De- 
scriptive Matter. 
RAILROAD CASTINGS. 




















The “Little Giant” Excavator. 


WEIGHT 20 TONS. 
CAPACITY 1,500 CUBIC YARDS PER DAY. 











Shovel on the market, 


ae no ia tae approaches it for general 


purposes. 





There is no Steam Shovel on the market so well adapted to handling Iron 
Ore as our “‘Giant,’’ We guarantee 2,500 tons in 10 hours. 


STUDY 
MECHANICS 
AT HOME. 


Send for FREE circu- 
lar to The Correspondence 
School of Mechanics, 
Scranton, Pa. 


BICKFORD 


ee Drill & Tool Co, 





tal 
= 
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= 
° 
vu 
= 
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THE RICHARD A. PARKER., 6. &. 
CLEVELAND-CLIFFS IRON CO., Consulting Mining Engineer. 


Cleveland Iron Mining Co.—tron Cliffs Co. | 


— SPECIALTIES — 
Producers and Sellers 


Lake Superior Iron Ores and Pioneer Charcoal Iron, Gold and Silver Mining. 


Pig Iron. 
Mercantile Building, - CLEVELAND, 0. | MARQUETTE, MICH. 











ESTABLISHED 1854. 


Oglebay, Norton & Co.. PETER GERLACH & CO., 


Successors to Tuttle, Oglebay & Co., 
Commission Dealers in 








MAKERS OF 





IROW it | ORES, | Saws, Tools and Machinery. CINCINNATI, 0., 
FROM MARQUETTE, GOGEBIC AND MENOM- Office and Warerooms, 28 Columbus St. ‘ei a 
INEE DISTRICTS. | Factories on Columbus, Winter and Leonard Sts eae 
CLEVELAND, OHIO. | Cleveland, Ohio, U. S. A. Upright, 
Radial, 
J. H. OUTHWAITE. W. G. POLLOCK. | Half and Full 
J.H. OUTHWAITE &CO nee “'ae 
"7 Radial, 


Boiler Makers’ 
and Multiple 


DRILLS, 
Boring and 
——— Turning Mills. 


Exclusive attention given to IC | } AI | } 


LAKE SUPERIOR AND MENOMINEE RANGE 


Perry-Payne B’ld’g, - Cleveland, O. | 





CORMIGAN, WESGCO., | 9 vacceacue. ereet, 


WROUGHT AND SPECIAL 





Address 
Frontand Pine S‘s. 





DEALERS IN 


IRON ORE AND PIG IRON, ee ae _A. LEOFRED, 


(Graduate of Laval and McGill,) 


MINING ENCINEER. 


Main Office: QUEBEC, 

{ Sherbrooke; 

\ Montreal, 17'Placed’Armes Hill. 
MINES, MINERAL PRODUCTS. 


Rooms 716, 717, 718, 719 Perry-Payne Bld’g, 
CLEVELAND, OHIO. 


THE CONDIT-FULLER C0., 
Pig and Bar Iron, 





Branch Offices : 





When you write to firms ad- 
vertised in our columns, please 





For mention the fact that you took 
ELEVATING AND CONVEYING MACHINERY. their address from our paper. 
CLEVELAN D, . OH 10. They will thank you for it. 


Send for 1893 catalogue and 


E. C. POPE, REDUCED PRICE LIST. WANTED! ~- 











— esos ws Kyra ot One No. % Root blower, second hand, 
iro n Ore, Pig I ron TH E IE ‘FF REY ME G CO. to be used for blacksmith forges. 
143 E. First Ave., Columbus, O. 
AND Mi ETALS. Chicago Branch, - - 48 So. Canal St. J. W. PENFIELD & SON, 
Cleveland, ” Ohio. New York Branch, 163 Washington St. | Willoughby, 0. 
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MUNCIE, INDIANA 


OFFERS THE FINEST FIELD FOR INVESTMENT TO BE FOUND IN THE WEST. 


ACTORIES EMPLOYINC 3,000 MEN 


Have been located here within the past four months. 


5,000 Additional Factory Hands will be Added within a Year. 
The Population of the City, now 15,000, will be doubled within Two Years. 


1000 NEW HOUSES ARE NEEDED NOW. 


From 15 per cent. to 20 per cent. can be realized from rents, and the rents guaranteed by the manufactories. Fine 


residence lots for sale on reasonable terms. Call on or write, 


THE MUNCIE LAND COMPANY, 


MUNCIE, INDIANA. 


LAKE SHORE IRON WORKS, MARQUETTE, MICH., 
Manufacturers of MINING MACHINERY. 


MEAVY ROCK CRUSHERS FOR IRON ORE 


A SPECIALTY. 


5, AL Rn Pree SECOND HAND. Valuable Iron Works for Sale, 


w M. B. FRANKL IN, Vice-President. 
TO CLOSE AN ESTATE. 


F. B. ALLEN, Second Vice-President. 
13’ x 4’ Pond Engine Lathe and Chuck ; fair order. The undersigned, Executor of L. M. Dayton, de- 











J. B. PIERCE, Secretary and Treas. 


16” x 10’ Blaisdell Engine Lathe and Wescott Com- ceased, offers at private sale the 
bination Chuck. rs 3 ‘ . 
18” x 10 Dustin Engine Lathe and Chuck. Anchor Iron & Steel Works 


18” x §’ i Barker Engine Lathe. 
23” x 12’ 6” Fifield Kngine Lathe 
20” x 20’ Muhergeias Engine Lathe. 


—— American Nut & Bolt Works, 


60” Radial Drill. 


AND THE 














60” Niles Pulley Boring Mill SITUATE IN NEWPORT, KENTUCKY. 
4” Slotter ‘ : The whole property has a frontage of five hun- 
2°a”" Pratt & Whitney Cut-off Machine. dred feet on Frost street, in that city and ex ends 
r Pratt & Whitney Bolt Cutter. | back over two hundred feet to the Ohio river. 
1%” Pratt & Whitney Bolt Cutter | The rolling mi'l has a capacity of 6,000 tons bar, 
No 2, 3, Spindle oarvin Gang Drill. and 1,200 tons light or steel sheet per year. 
30” x 30” x §’ Pease Planer. a The Nut and lolt Works is doing a business of 
36” x 36” x 18’ New Haven Planer. from $400,000 to $500,000 per year. Both plants are 
No. 4 Stiles Back Geared Press in good running orde r, with a large and valuable 
18” Clutch Back Gear Turret Lathe, cut off rest, | trade, and at present running to their full cz ipaci- 
automatic turret. ty. They will be sold ata sac rifice in order to 
' Send for complete description and price, also for | close the estate of L. M. Dayton, deceased. 
A. S. FERRY, General Agent, 208 Superior Street, | list of new tools in stock. For further particulars apply on the premises 
in Newport, Kentucky, where an examination of 





Cleveland. O. 
the property ¢ can be hi ad, or to the undersigned at 


<a =r” PRENTISS TOOL & SUPPLY CO, oO 


R. D. BRIGGS, Special Agent, 208 Superior St., 
Geen, ©. 59 S. Canal St., CHICAGO, ILL, | Crncrnnatt, On10, April 7th, 1893. 


J. E. WOLCOTT, Special Agent, 81 4th Avenue, 
Pittsburgh, Pa. 


a ELEVATORS 


Hot Pressed Nuts, Wrought Iron NG 
eee 35 Tc GRAVES ELEVATOR Co: 


Highest Stand- ma-talc be 
a of ‘Excel oJROCHESTER, N. YO 
lence. 
mK, 92-94 LIBERTY ST. 


Send for Prices. S53 STATE STREET. 
. *); b | . s 











DETROIT, HODGES BUILDING. 
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N. A. HALDEMAN & CO. 


59 North Second Street, PHILDELPHIA, PA. 


MANUFACTURERS OF ALL KINDS OF 


April 


Steel and tron Roofing, Roll Cap and Standing Seam, Corrugated Iron 
Roofing and Sidings, lron Weather-Boards and 
V Crimp Roofing. 


ROOFING AND SIDING OF MILLS, FACTORIES, ETC, A SPECIALTY, 


Our method of painting and applying our roofing makes it absolutely wind, water 
and lightning proof, 
Before Placing Contracts write us for Estimate. When writing for Estimates Mention 
Price-List ‘'7." 


SYKES IMPROVED. 


Best Roof on earth. Suitable for all buildings 
and very easily applied. All our iron and steel is 
re- rolled and box-annealed, and painted with the 
best of paint and pure linseed oil. We manufac- 
ture all styles of crimped, corrugated and beaded 
iron, etc., and make extremely low prices on carload 
lots. Write for prices and handsome catalogue, 
mentioning this paper. 


SYKES If IRON & STEEL ROOFING CO., Chicago, til., or Niles, Ohio. 


Wiel Vide? A 











NinstsnOe— 











STEEL a ING 


Corrugated Iron, Beaded Iron Siding and Ceiling, Gal- 
vanized Steel Eave Trough, Conductor Pipe, Etc. 


J. H. ELLER & CO., 
Canton, O. 


Write for Catalogue and 
Prices. 


Address Office, No. 214 East Fifth Street, 


BEST AND CHEAPEST 


crm ROOFING 


For lron Works, Foundries, 
Mills and Factories , 


Elastic Paint for Metal Roofs 
and Siding only 6oc. per 
gallon in bbls. 

Send for Catalogue and refer- 
euces from hundreds of the 
largest Manufacturing firms 
in the United States. Also 
Water Proof Siding and 

Sheathing Paper. 


Empire Paint & Roofing Co., 


111 No. Fourth St,, 
PHILADELPHIA, PA. 


























‘SIDING: 
FELTS.| 




















es 


‘oO 
al 


OLTON [IRON ROOFING 
ROOFING 


CEILING &c. 
AGENTS WANTED EVERYWHERE 


SIDING, 








Cincinnati Onhio. 


Manufacturers of all kinds of 


IRON AND STEEL ROOFING AND SIDING. 


The Pioneers of the Roofing Business in 
the United States. We guarantee sat- 
isfaction. We ship promptly. Give us 
a trial order and we will sell you more 
when in need of same. 





&e@- When writing for our Prices and Illus- 
trated Catalogue, please mention The ron 


Trade Review. 


IRON TRADE REVIEW. 
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C7TaQNES 


CUPOLAS. 
LADLES. 
TRUCKS. 
TUMBLERS. 


WHITING’S IMPROVED 


Car Wheel Foundry Plant. 


Write for Circulars. 


Cl DETROIT FOUNDRY 
EQUIPMENT CO., 


Detroit, Mich. 
702 Temple Court, GHICACO. 











The “STAR VENTILATOR™ 


SECTIONAL Galvanized 


Down Draughts 
Prevented. 


For Ventilating 


Mills, Factories, 
Foundries, Breweries, also Churches, School- 
houses, T heatres—in fact all kinds of buildings, 
none equal the ** Star.” 

A cheap Ventilato- which will not do the 
work required ,is costly at any price; our claim 
for Superiority of the “Star” Ventilator is 
based on Merit only—believing the first cost 
to be a secondary consideration. 

Send for a copy of our little book 
on Ventilation. 


MERCHANT & CO. 
Philadelphia. New York. Chicago. London. 








FOR SALE 


In Florida, 


Several thousand acres of the choicest 
orange and vegetable lands, including 
some of the most valuable muck beds 
and beautiful lakes in the States, all 
situated within three miles of railroad 
station. 


THESE LANDS WILL BE SOLD 
TO ACTUAL SETTLERS 


At prices defying competition. 


I have large tracts from 200 to 5,000 
acres, grazing, farm, garden and orange 
lands, also several valuable phosphate 
beds near Dunnellon and Anthony, 

farion County. Address 


FRANK R. BIEDLER, BALTIMORE, MD. 


WILHELM & CoO., 
Telegram Building, Rooms, 15, 16, 17 & 18, 
HARRISBURG, PA. 

Iron Ore, Pig Iron, Boiler Plates, Nails, 
Steel Rails, Coke, Bituminous Coal. 





Western Union and PostalTelegra - wires in office 


Cable Address, “WiLL 
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GOING TO WASTE «= 











Are your FEED WATER HEATERS obtaining the best results, in heating and purifying the 
feed water for your boilers? Are you heating your buildings with live steam or exhaust? 


IF YOU DESIRE TO GET BETTER RESULTS from your present feed water heaters, 
and to heat your building by exhaust steam, without back pressure upon engines, saving 
power and water of condensation, together wih GREATER ECONOM Y IN FUEL, 
send for our catalogues of Webster Vacuum Feed Water Heater and Purifier, and 
Williames Vacuum System of Steam Heating, which contains some of the largest plants 
in the United States as references. We visit plants in any part of the United States, at our expense, 
furnish our apparatus, which may be attached to your present plant, upontrial, under guarantee. 


Patentees, Proprietors’ and Manufacturers of the Managers and Sole Licensees for the Sale of Patent 
ay Rights in the United States. 


Webster kama Feed Water Heater and Purifier. 
Senvd FOR CATALOGUE. 


Main Office and Works, 491 N. 3d St., PHILADELPHIA. 





Where to Locate 


NEW FACTORIES. 


"The Illinois Central Railroad Company is de 
sirous of calling the attention of capitalists and 
a gee to the advantages possessed by the 





fferent cities and towns on their Southern Lines | 


and on the lines of the Yazoo & Mississippi Valley 
cont Company in the shape of 


UNLIMITED RAW MATERIAL 
PROXIMITY TO MARKETS, 
CHEAP LABOR, 


Fuely etc., and believes that it needs but a pre- 
sentation of their merits to attract the careful at- 
igntfon of all interested in converting the raw 
matérials to be found on their lines into finished 
roduct. Prominent among these are cotton, 
ard and soft wood, clay, fruits, vegetables, etc. 
A descriptive pamphlet of 150 pages, entitled 


““WHere to Locate New Factories,’’ has been is- | 


sued-by the Company, and a copy will be sent free 


on application to the undersigned, who will also 


Cleveland Stamping & Tool Co. 


giveany further information as to 


INDUCEMENTS OFFERED 


by tRe different localities for desired industries. 

‘In ividuals or companies wishing to embark 
capifal in cotton, clay, wood-working, canning or 
other industries, can find a profitable field and 
hearty co-operation. For particulars address Gro. 
C, PowER, Industrial Commissioner I. C. R. R., 58 
Michigan Avenue, Chicago. 


Cleveland & Buffalo Transit Co. 
“Cc. & B. LINE.” 


Remember that commencing with the opening of 
navigation (May 1, 1893) this company will place 
in commission exclusively between 


CLEVELAND AND BUFFALO 


A DAILY LINE OF THE MOST MAGNIFI- 
CENT SIDE-WHEEL STEEL STEAM- 
ERS ON THE GREAT LAKES. 
Steamer will leave either city every evening 
(Sunday included ) arriving at destination the 


following morning in time for business and all 
train connections. 


QUICK TIME, 
UNEXCELLED SERVICE, 
LOW RATES. 


For full particulars see later issues of this paper, 
or address. 


T. F. NEWMAN, 
Gen’i Manager, 


CLEVELAND, O. 





H. R. ROGERS, 


Gen’'l Pass. Agent, 




















OF ALL ‘KINOS FOR 


7 MILLING MINING AND . 
AGRICULTURAL MACHINERY, 


’ ’ ? p 
geet "gol? gr8F on? BRE Ns gxl®? pEAP*gtOrdo OR 
ZARGE AMO VARIED ASSORTMENT OF SIZES. CORRESPONDENCE SOLICITED. 


4 THE ROBERT AITCHISON. sr 
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We press, cut, stamp and draw all kinds of sheet metal into all kinds of 


shapes, and make all kinds of 
DIES and PRESSES. 


Send us a sample or drawing of what you want stamped or blanked, or what 
you want to stamp or blank, and we will quote you prices on the article, or on 
the machinery to make it. 


CLEVELAND, OHIO. 











F. A. SACKMANN, 
126 Champlain, Cleveland, 0. 
f STEEL ALPMABET S 
QTEELNAME STAMPS 
BUPANING BRANDS 


Steel Name Stamps I-16, 3-32 
or &% inch letters, 15c per letter. 


UNION 
ELECTROTYPE 






FOUNDRY 








AURORA TOOL WORKS, 
AURORA, IND. 
Successors to E. A. SCHUMACHER, 


‘MANUFACTURERS OF 


DRILL PRESSES 


14" Sliding Head Bench Drill. 


20" x lain with P atent Quick Return. 
22" “oe 
a ‘Back Geared with Patent Quick Return 
24” ‘Plain 
24" <i ‘* BackGeared ‘“ i: = s 
24" se - Bac k Gee ar and Power F ‘eed. 
28" ‘ ae 
” “ “ “ “ 


TIRELY NEW DESIGN AND IMPROVED. 
t 
SG ibbe d sliding Hee ad p with Patent Automatic Stop. 


Send for } and Prices. 
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, VERTICAL. The Lawrence 


- Balanced Compound Engines - Graphite Paint 


gives perfect protection 
against acids, gases, brine, 


ROLLING MILLS AND BLAST FURNACES, | water, alkalies, smoke, 
Direct Connections. moisture and sulphur 


fumes. 
Invaluable for bridges, iron 
vessels, furnace cupolas, 


“*’ -" smoke stacks, iron roofs 
WELLS ENGINE CO.) sss cuitaings. “sena to 


91 Liberty St., New York City. special circular. 


A very interesting and instructive pam-| WV. W. LAWRENCE & CO. 
phlet on lubrication by means of pure, Pittsburg, Pa. 
flake graphite will be sent to all who 
desire it. It is scientific and practical.| = peansicnenmer tanner senate 
@ J,S. DIXON CRUCIBLE CO., - Jersey City, N. J, ennsulvania Lines. 
‘ICKET OFFICES at Station, Euclid Av., Woodland 


DO YOU LACK STEAM? WECAN HELP YOU! 
Po Av., and Weddell House corner. 


« 3 O p roval | "HROUGH TRAINS RUN AS FOLLOWS BY CENTRAL TIME 
Sold only upon approve * Daily. t Daily, except Sunday. 





FOR 





Any variations of speed desired. Guaranteed more economical, powerful and durable 
than any type of engine in use. 


























fuot Of bank Street. 


after trial. noM CLEVELAND TO LEAVE ARRIVE 
For information, prices, or Pittsburgh and Bellaire.. .-f 8.10 am $12.30 pm 
y Pittsburgh, Bellaire and East.. .t 1.05 pm + 6.10 pm 
estimates, Philadelphia and New York.....* 1.40 pm “11.40 am 
Baltimore and Washington...... * 1.40 pm *“I1.40am 
pa Alliance and Pittsburgh........... * 1.40 pm *r1.40am 
ADDRESS Ravenna, Alliance and Salem...¢ 3.25 pm f10.10 am 
Hudson and Ravenna.. seve? 5.10pm f 8.25 am 
Philadelphia and New York....."11.10 pm * 5.25 am 


GCG oO id D oO N Baltimore and Washington......11.10 pm * 5.25 am 
Alliance and Pittsburgh........... *I1.10 pm * 5.25 am 


Mt. Yernon and Pan-Handle Route. 
Hollow Blast Grate Co., FROM CLEVELAND TO LEAVE ARRIVE 



























Xenia and Cincinnati...............% 8.00am * 5.25 pm 
sy se ™ Akron and Columbus................% 8.00 am * 5.25 pm 
: 7 , ; Akron and Columbus..... ..f 1.05 pm 12.30 pm 
Gordon Hollow Blast Grate for Culm, Slack, Etc. GREENViLLE, MICH. Akron and Orrville........ ae ia ae t10.10 an 
Columbus and Cincinnati..,......* 8.00 pm * 7.00am 
W.AMSLAUGHLIN,.MGR. A.4. BRAINARD, ASST. MGR 
lore foot of So. Water St. 
d cy Ry. | 1 City Office 218 Bank St. 
| Arrive. | Depart. 
Akron & Canton......cccccccccescee *6:45 P M| “7:15 AM 
Akron, Canton & Valley Jt...... *10:30 A M| “3:15 PM 
Valley Jt. & Way Stations...... 6:45 PM| 77:15AM 
Akron, Canton & Chicago....... *8:10 A M| “6:30 P M 
WE ovcstecece cancsscarenngulasnameen +2:40 P M| +6:30 P M 
Akron, Canton & Marietta.....; ¢2:40 P M/fII:00 AM 


Akron, Canton & Cambridge.. 76:45 P M| +3:15 PM 
Wheeling, Washington, D.C., 

atid) BaltlmiOres,...,.<cceccecsesssss t2:40 PM| 13:15 P M 
(f10:30AM|FII:00 AM 
) 72:40PM) +3:15 P M 





Daily except Sunday. *Daily. Pullman’s Em- 
pire ' Style Drawing- Room Sleeping cars between 


ee — ING be 


ra myer aD 158 ad 
a. a _| Wheeling and Lake Brie Ralway, 
BEINGIN THE BOILER =a 7 | |  THENEW gaRovoWuNe 


JManing STATIONARY TUBULAR Boiters Excvusivecy, TrOIEDO 
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BUYERS’ 





Analytical Chemists— 

Robert W. Hunt & Co., Chicago, Ill. 
Anti-Friction Metal— 

Magnolia Anti-Friction Metal Co., New York. 
Automatic Stokers.— 

Brightman Stoker Co., Cleveland, O. 


Barrows— 

Akron Tool Co., Akron, O. 

The Kilbourne & Jacobs Mfg. Co., Columbus, O. 
Beam Sawing Machines— 

Higley Sawing and Drilling Machine Co. New 
York City. 
Belt Elevators— 

Lane & Bodley Co., Cincinnati, O. 
Belting— 

Akron Belting Co., Akron,'O. 
Blacksmith and Carriage supplies— 

Weber & Co., Cincinnati, C. : 

G. B. Schulte Sons Co., Cincinnati, O. 
Blowers— 

E. H. Jones & Co., Cleveland. 

Brightman Stoker Co., Cleveland, O. 


B. F. Sturtevant Co., Boston, Mass 
The S Obermayer Co., Cincinnati, O. 
Boilers and Boiler Attachments— 
Babcock & Wilcox Co., New York. 
Wm. B. Pollock & Co., Youngstown, O. 
J. V. Burke, Chicago, Ill. 
E. H. Jones & Co., Cleveland. 
The Stirling Co., Pullman Bidg., Chicago, I11. 
Gordon Hollow Blast Grate Co., Greenville,Mich. 
Skinner Engine Co., Erie, Pa. 
Chas. Miller, Beaver Falls, Pa. 
C. D. Juvinall & Co., Upper Sandusky, O. 
Weston Engine Co., Painted Post, N.Y. 
Ravenna Boiler Works, Ravenna, O. 
The Golley & Finley Iron Works, Lima, O. 
Brightman Stoker Co., Cleveland, OU. 
W. C. Leffel & Co., a? oO. 
Aultman, Taylor Mfg. Co., Mansfield, O. 
Liberty Engine Works, Cincinnati, O. , 
Fulton Steam Boiler Works and Foundry, Rich 
mond, Ind. 
Boiler Compound— 
G. W. Lord, Philadelphia, Pa. 
Bolts and Bolt Machinery— 
Upson Nut Co., Cleveland. 


Boring and Turning Mills— 
Bickford Drill & Tool Co., Cincinnati, O. 


Brake Shoes— 

Sargeant & Co., Chicago, Il. 
Chain Belting— 

Jeffrey Mfg. Co., Columbus, O. 
Chemists— 

Robert W. Hunt & Co., Chieago, III. 
Chilled and Sand Rolls— 

The Lloyd-Booth Co., Youngstown, O. 

Wm. Tod & Co., Youngstown, O. 

Totten & Hogg Iron and Steel Foundry Co. 
Pittsburg, Pa. 
Coal and Coke— 

W. J. Rainey, Cleveland, O. 

F. J. & H. R. Pool, Cleveland, O. 
Consulting Engineers— 

Robt. W. Hunt Co., Chicago, Il. 

J. C. Slocum, Chicago, I1l. ’ 

Richard A. Parker, Marquette, Mich. 
Correspondence School — 

Correspondence School of Mechanics, Scranton 
"a. 


Cranes and Derricks— 
Wm. Tod & Co., Youngstown, O. ; - 
Detroit Foundry Equipment Co., Detroit, Mich. 
The S. Obermayer Co., Cincinnati, O. 
Vulcan Iron Works Co., Toledo, O. 
Cupola Brick— 
The S. Obermayer Co., Cincinnati, O. 
Cupolas— 
Detroit Foundry Equipment Co., Detroit, Mich 
The S. Obermayer Co., Cincinnati, O. 
Cut-off Couplings— 
J. H. & D. Lake Co., Massillon, O. 
Desks— 
Cleveland Desk Co., Cleveland, O. 
Dies— 
Toledo Machine & Tool Co., Toledo, O. 
Godfrey J. Bremer, Kalamazoo, Mich. 
Cleveland Stamping & Tool Co , Cleveland, O. 
Drill Presses— 
A. P. Quint, Hartford, Conn. 
Aurora Tool Works, Aurora, Ind. 
Hill, Clarke & Co., Chicago, Ill. 
Callender & Patterson, Dayton, 0. 
Prentiss Tool & Supply Co., Chicayo, Ill. 
Bickford Drill & Tool Co., Cincinnati, O. 


Drop Forgings— 
The Whitman & Barnes Mfg. Co., Akron, O. 
Drop Presses— 


Toledo Tool & Machine Co., Toledo, O. 
oes s- Bremer, Kalamazoo, Mich. 
Cleveland Stamping & Tool Co., Cleveland, O. 


Dynamos for Electro-Plating— 
Thos. Buchanan & Co.,°Cincinnati, O. 





| 
| 
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Ejectors— 

James Tenks, Detroit, Mich. 

American Injector Co. 

Penberthy Injector Co., Detroit, Mich. 

Lunkenheimer Co., Cincinnati, O. 
Electro and Nickel Platers’ Supplies— 

Thos. Buchanan & Co., Cincinnati, O. 
Elevators— 

Graves Elevator Co , Rochester, N. Y. 
Emery Wheel Machinery— 


J Wendell Cole, M. E., Columbus, O., or Chi- 


cago, 111. 

Springfield Emery Wheel Co., Bridgeport, Ct. 
Engineers’ Specialties— 

American Injector Co., Detroit, Mich. 

Penberthy Injector Co., Detroit, Mich. 

Eagle Lubricator Co., Cleveland, O. 

James Jenks, Detroit, Mich. 

The Lunkenheimer Co., Cincinnati, O. 
Emery and Corundum Wheels— 


J. Wendell Cole, Columbus and Chicago. 

nos. Buchanan & Co., Cincinnati, O. 

Springaeld Emery Wheel Co., Bridgeport, Ct. 

Acme Safety Emery Wheel Co., Detroit, Mich. 
Engravers and Electrotypers— 
' miges Electrotype & Engraving Co., Cleve- 
and. 

Union Electrotype Foundry, Cleveland. 
Engines (Gas)— 

Otto Gas Engine Works, Philadelphia, Pa. 

Van Dusen Gas Engine Co., Cincinnati, O. 

Weber Gas & Gasoline Engine Co., Kansas City, 
Mo. 
Kngines (Steam)— 

Copeland & Bacon, New York City. 

Wm. Tod & Co., Youngstown, O. 

General Engineering Co., Harvey, II1. 

E. H. Jones & Co., Cleveland. 

Skinner Engine Co., Erie, Pa. 

Lane & Bodley Co., Cincinnati, O. 

L. Spence & Son, Martins Ferry, O. 

Weston Engine Co., Painted Post, N. Y. 

Brightman Stoker Co., Cleveland, O. 

W.C. Leffel & Co., Springfield, O. 

Totten & Hogg Irou and Steel Foundry Co., 
Pittsburg, Pa. 

Liberty Engine Works, Cincinnati, O. 

Wells Engiue Co., New York City. 
Engineers and Contractors— 

E. H. Jones & Co., Cleveland. 

Brightman Stoker Co., Cleveland, O. 

J. C. Slocum, Chicago, IIl. 

General Engineering Co., Harvey, Il. 

Richard A. Parker, Marquette, Mich. 
tlectrical Engineers— 

IL. K. Comstock, Chicago II 
Eave Troughs and Conductors— 

Berger Mfg. Co., Canton, O. 
Emery Grinding and Polishing Machines— 

Thos. Buchanan & Co., Cincinnati, O. 
Explosives— 

Hercules Powder Co., Cleveland. 
Facings & Blackings— 

The S. Obermayer Co., Cincinnati, O. 
Fans-- 

B. F. Sturtevant Co., Boston, Mass. 
Felt Roofing— 

Empire Paint & Roofing Co., Philadelphia, Pa. 
Files, Makers of— 

A. & H. Gough, Cleveland. 

EK. K. Morris & Co., Cincinnati, O. 
Flour Mill Machinery— 

The Bradford Mill Co., Cincinnati, O. 
Forges— 

Cleveland City Forge & Iron Co., Cleveland. 
For Sale— 

L,. Dreir, Brooklyn, N. Y. 
Foundries— 

Harn, Ow & Co., Beaver Falls, Pa. 

Addyston Pipe & Steel Co., Cincinnati, O. 

Radford Pipe & Foundry Co., Cincinnati, O. 

Lane & Bodley Co., Cincinnati, O. 

The Sam’! C. Tatum Co., Cincinnatl, O. 

J. W. Foley & Co., Cincinnati, O. 

Sargeant & Co., Chicago, I11. 

Brightman Stoker Co., Cleveland, O. 

South Chicago Foundry Co., Chicago, Il. 

The Lloyd-Booth Co., Youngstown, O. 

Totten & Hogg Iron and Steel Foundry Co. 
Pittsburg, Pa. 

General Engineering Co., Harvey, Il. 

Waukegan Iron & Steel Casting Co., Chicago, 
Ill 

Rippel & King, Canal Dover, O. 

Taylor & Boggis Foundry Co., Cleveland, O. 
Fire Brick and Clay— 

J. Downerd & Son Co., Zanesville, O. 

J. V. Rose, Sharon, Pa. 

Stowe, Fuller & Co., Cleveland. 

Union Mining Co., Mt. Savage, Md. 

Garden City Sand Co., Chicago, 111. 

The S. Obermayer Co., Cincinnati, O. 


| Foundry Supplies— 


J. Downerd & Co., Zanesville, O. 

Straub Machinery Co., Cincinnati, O. 

Garden City Sand Co., Chicago, II]. 

The S. Obermayer Co., Cincinnati, O. 

Detroit Foundry Equipment Co., Detroit, Mich. 
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| Friction Clutch Pulleys— 
J. H. & D. Lake Co., Massillon, O. 
Flue Cleaners— 
E. Rayfield, Chicago, Il. 
| Foot and Power Lathes— 
H. L,. Shepard, Cincinnati, 0. 
Sidney Machine Co., Sidney, O. 
Aurora Tool Works, Aurora, Ind. 
The Bradf: rd Mill Co., Cincinnati, O. 
Hill, Clarke & Co., Chicago, III. 
Prentiss Tool & Supply Co., Chicago, Il. 
Callender & Patterson, Dayton, O. 
Fuel Oil Burners— 
Gilbert & Barker Mfg. Co., Springfield, Mass. 
| C.D. Juvinall & Co., Upper Sandusky, O. 
| Furnace Grates— 
Gordon Hollow Blast Grate Co., Greenville, Mich, 
|} Furnace Linings— 
Union Mining Co., Mt. Savage, Md. 


Galvanizers— 
| H. H. Hodell, Cleveland. 
| Grindstones— 
HE. K. Morris & Co., Cincinnati, O. 
| Graphite Paint— 
| Jos. Dixon Crucible Co., Jersey City, N. J. 
| W.W. Lawrence & Co., Pittsburgh, Pa. 
| Grate Bars— 

Gordon Hollow Blast Grate Co., Greenville, Mich. 
Higgs & Seaman’s Gas Valves— 
| Totten & Hogg Iron and Steel Foundry Co., 
Pittsburgh, Pa. 
| Heaters and Purifiers— 
| Stilwell & Bierce Manufacturing Co., Dayton, O 
EK. H. Jones & Co., Cleveland. 
Warren Webster & Co., Philadelphia, Pa. 
Brightman Stoker Co., Cleveland, O. 
| Hardware Specialties— 
| The Sam’l C. Tatum Co., Cincinnati, O. 
Heavy Hardware— 

EK. K. Morris & Co., Cincinnati, O. 


| Hangers, Pulleys and Shafting— 
| Lane & Bodley Co., Cincinnati, O. 
| The Sam’'l C. Tatum Co., Cincinnati, O. 
J. W. Foley & Co., Cincinnati, O. 
Waukegan Iron & Steel Casting Co , Cuicago, 
Ill. 


Heating and Ventilating Fans— 
B. F. Sturtevant Co., Boston, Mass. 
Hoisting Engines— 
Copeland & Bacon, New York City. 
Lake Shore Iron Works, Marquette, Mich. 
Vulcan Iron Works Co., Toledo, O. 
House Heaters— 
United States Heater Co., 
Hydro-tarbou Burners— 
C. D. Juvinall & Co., Upper Sandusky, O. 
| Improvement Companies— 
Muncie Land Co , Muncie, Ind. 
Injectors— 
Penberthy Injector Co. Detroit, Mich. 
Eagle Lubricator Co., Cleveland, O. 
| American Injector Co., Detroit, Mich. 
| James Jenks, Detroit, Mich. 
| Insurance Companies— 
Hartford Steam Boiler I. & I. Co., Hartford, Ct. 
Investments— 
Frank R. Biedler, Baltimore, Md. 
| Fidelity & Deposit Co., Baltimore, Md. 
Geo. Pemberton, New York. 
| Tron Filler— 
W. W. Lawrence & Co., Pittsburgh, Pa. 


Detroit Mich. 





} 
| Iron Ore, Bar and Pig Iron— 


| 
Oglebay, Norton & Co., Cleveland. 
| J. H. Outhwaite & Co., Cleveland. 
| Condit-Fuller Co., Cleveland. 
| K.C. Pope, Cleveland. 
Cleveland Iron Mining Co., Cleveland. 
Corrigan, Ives & Co., Cleveland. 
B. M. Jones & Co., Boston and New York. 
Wilhelm & Co., Harrisburg, Pa. 
lron and Steel Roofing— 
| Sykes Iron & Steel Roofing Co., Niles, O. 
| Berger Mfg. Co., Canton, O. 
| Porter Iron Roofing & Corrugating Co., Cincin- 
| nati, O. 
Niles Iron & Steel Roofing Co., Niles, O. 
Curtis Steel Roofing Co., Niles, O. 
J. H. Eller & Co., Canton, O. 
N, A. Haldeman & Co., Philadelphia, Pa. 
Holton Iron Roofing Co., New Lisbon, O. 


[ron Working Tools— 


John Adt & Son, New Haven, Conn. 
Bickford Drill & Tool Co., Cincinnati, O. 
Callender & Patterson, Dayton, O. 
Cleveland Twist Drill Co., Cleveland, O. 
Cleveland Stamping & Tool Co., Cleveland, O. 
| Cincinnati Milling Machine Co.,, Cincinnati, O 
| General Engineering Co., Harvey, III. 
Hill, Clarke & Co., Chicago, Il. 
| Higley Sawing & Drilling Machine Co., New 
| York City. 
| Prentiss Tool & Supply Co., Chicago, 11, 
| A. P. Quint, Hartford, Conn. 
Sidney Machine Co., Sidney, O 
‘Toledo Machine & Tool Co., Toledo, O. 
Whitman & Barnes Mfg. Co., Akron, O. 


creme 
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Iron Nails and Steel— 
Weber & Co., Cincinnati, O. : 
G. B. Schulte Sons Co., Cincinnati, O. 
Lron Rolls and Pinions. 
Totten & Hogg Iron and Steel Foundry Co., 
Pittsburg, Pa. 
Iron and Steel Wire— 
Trenton Iron Co., Trenton, N. J. 
Lathes— 
Sidney Machine Co., Sidney, O. 
H. L,. Shepard, Cincinnati, O. 
Callender & Patterson, Dayton, O. 
Prentiss Tool & Supply Co., Chicago, Ill. 
Hill, Clarke & Co., Chicago, Ill. J 
Bickford Drill & Tool Co., Cincinnati, O. 
Ladles— 
Detroit Foundry Equipment Co., Detroit, Mich. 
The S. Obermayer Co., Cincinnati, O. 
Link Belting— 
The Jeffrey Mfg. Co., Columbus, O. 
Land Companies— 
Muncie Land Co., Muncie, Ind. 
Lanterns— 
Rau Manufacturing Co., Chicago, Il. 
Lubricators— 
Eagle Lubricator Co., Cleveland, O. | ; 
Lunkenheimer Brass Mfg. Co., Cincinnati, O. 
Machinists’ Tools and Supplies— 
Aurora Tool Works, Aurora,Ind. ‘ 
Cincinnati Milling Machine Co., Cincinnati, O. 
Godfrey J. Bremer, Kalamazoo, Mich. 
Hill, Clarke & Co., Chicago, I11. 
Callender & Patterson, Dayton, O. 
Prentiss Tool & Supply Co., Chicago, I11. 
H. L. Shepard, Agent Cincinnati, O. 
Sidney Machine Co., Sidney, O. é 
Bickford Drill & Tool Co., Cincinnati, O. 
Machine Shops— 
Toledo Machine & Tool Co., Toledo, oO. 
Spicer Mfg. Co., New Philadelphia, O. 
Harn, Ow & Co., Beaver Falls, Pa. . 
Godfrey J. Bremer, Kalamazoo, Mich. ; 
Waukegan Iron & Steel Casting Co., Chicago, 
Ill 
Rippel & King, Canal Dover, O. 
Moulding Sand— 
Garden City Sand Co , Chicago, I]. 
]}. Downerd & Son Co., Zanesville, oO. 
The S. Obermayer Co., Ciucinnati, O. 
Mining Machinery— 
Copeland & Bacon, New York. : 
ake Shore Iron Works, Marquette, Mich. 
Bucyrus Steam Shovel & Dredge Co., Bucyrus, O. 
Vulcan Iron Works Co., Toledo, O. 
Metal Sawing Machines— 
Higley Sawing and Drilling Machine Co., New 
York City. 
Municipal Bonds— 
Frank R. Biedler, Baltimore, Md. 
Milling Machines— 
Cincinnati Milling Machine Co., Cincinnati. 
Godfrey J. Bremer, Kalamazoo, Mich. 
Brainard Milling Machine Co., Hyde Park, 
Mass. 
Hill Clarke & Co., Chicago, I11. 
Prentiss Tool & Supply Co., Chicago, I11. 
Callender & Patterson, Dayton, O. 
Mines and Mining Stock— 
Frank R. Biedler, Baltimore, Md. 
Mining Engineers— 
A. Leofred, Quebec, Can. 
Richard A. Parker, Marquette, Mich. 
Mechanical Engineers— 
J. C. Slocum, Chicago, II]. 
Office Furniture— 
Cleveland Desk Co., Cleveland, O. 
Oilers— 
Rau Manufacturing Co., Chicago, Il. 
Oil Burners— 
Cc. D. Juvinall & Co., Upper Sandusky, O. 
Oil Grease Cups— 
Lunkenheimer Brass Mfg. Co., Cincinnati, O. 
Oil Well Machinery— 
The Golley & Finley Iron Works, Lima, O. 
Oil Tanks— 
Aultman, Taylor Mfg. Co., Mansfield, O. 
Ore Crushers— 
Bradley Fertilizer Co., Boston, Mass. 
Totten & Hogg Iron and Steel Foundry Co., 
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Planers— 
Prentiss Tool & Supply Co., Chicago, Ill 
Aurora Tool Works, Aurora, Ind. 
Hill, Clarke & Co., Chicago, Il. 
Callendar & Patterson, Dayton, O. | 
Bickford Drill & Tool Co., Cincinnati, O. 
Plumbago— 
The S. Obermayer’Co., Cincinnati, O. 
Pulleys— 
Lane & Bodley Co., Cincinnati, O. 
J. W. Foley & Co., Cincinnati, O. 


| Portable Forges— 





Pittsburgh, Pa. 

Lake Shore Iron Works, Marquette, Mich. 

Copeland & Bacon, New York City, NY. 
Paint— 

Iron Clad Paint Co., Cleveland. 

W. W. Lawrence & Co., Pittsburg, Pa. 

Jos. Dixon Crucible Co., Jersey City, N. J. 

Empire Pairt & Roofing Co., Philadelphia, 
Perforated Sheet Metal— 

Harrington & King Perforating Co., Chica 

Aitchison Perforated Metal Co., Chicago. 
Photo-Engravers— 

National Photo-Engraving Co., Cleveland. 
Powder— 


go, Ill. 


Hercules Powder Co., Cleveland. 
Power Plants— 

Weston Engine Co., Painted Post, N. Y. 
Presses— 

Toledo Machine & Tool Co., Toledo, O. 


Godfrey J. Bremer, Kalamazoo, Mich. 
Cleveland Stamping & Tool Co., Cleveland, 0. ! 


~ STEEL 
- CASTINGS 


B. F. Sturtevant Co., Boston, Mass. 
Pulverizing Machinery— 

Bradley Fertilizer Co., Boston, Mass. _ 

Lake Shore Iron Works, Marquette, Mich. 

Totten & Hogg I. & S. Foundry Co., Pittsburg 
Pa. 
Pumps (S*eam)— 

E. H. Jones & Co., Cleveland. 

Deming Co., Salem, O. 

Brightman Stoker Co., Cleveland, 0. 

Henry R. Worthington, New York City. 
Radial Drills— 

Bickford Drill & Tool Co., Cincinnati, O. 
Railway Supplies— 

Cleveland City Forge & Iron Co., Cleveland. 
Rock Breakers— 

Totten & Hogg Iron and Steel Foundry Co., 
Pittsburgh, Pa. 

Bradley Fertilizer Co., Boston, Mass. 

Lake Shore Iron Works, Marquette, Mich. 

Copeland & Bacon, New York City, N. Y. 
Rolling Mill Machinery— 

The Lloyd-Booth Co., Youngstown, O. 

Totten & Hogg Iron and Steel Foundry Co., 

Pittsburg, Pa. 

General Engineering Co., Harvey, Ill. 

Rippel & King, Canal Dover, O. 
Roll Lathes— 

Totten & Hogg Iron and Steel Foundry Co., 
Pittsburg, Pa. 
saws— 

Peter Gerlach & Co., Cleveland. 
Second-Hand Machinery— 

Prentiss Tool & Supply Co., Chicago, Il. 

Hill, Clarke & Co., Chicago, I11. 

Callender & Patterson, Dayton, O. 
Steam Boiler Inspectors — 

Hartford Steam Boiler Inspection & Insurance 
Co., Hartford, Conn. 
Smokeless Furnaces— 

J.V Burke, Chicago, Il. 

Brightman Stoker Co., Cleveland, O. 

Beckett Smoke Consuming Co., Norwalk, O. 
Steel Rails, Blooms and Billets— 

Cleveland Rolling Mill Co., Cleveland. 
Sheet Lron— 

Cleveland Rolling Mill Co., Cleveland. 

The Golley & Finley Iron Works, Lima, O. 

Ravenna Boiler Works, Ravenna, O. 
Semi-Steel— 

South Chicago Foundry Co., Chicago, I11. 

Totten & Hogg Iron and Steel Foundry Co., 
Pittsburg, Pa. 
Steam Shovels and Dredges— 

Bucyrus Steam Shovel & Dredge Co., Bucyrus, O. 

Vulcan tron Works Co., Toledo, O, 
Steel Stamps and Stencils— 

J. H. Fleharty & Co., Cleveland. 

F. A. Sackman, Cleveland. O. 

James Murdock, Jr., Cincinnati, O. 
Steel Color Paint— 

W. W. Lawrence & Co., Pittsburgh, Pa. 
Steel Castings— 

Chester Steel Casting Co., Philadelphia, Pa. 

New Castle Steel Casting Co., New Castle, Pa. 

Sargeant & Co., Chicago, Il. 

South Chicago Foundry Co., Chicago, IIl. 

Totten & Hogg Iron and Steel Foundry Co., 
Pittsburgh, Pa. 

F. E. Roberts Foundry Co., Chicago, Ill. 
Scrap Iron & Steel— 

Klein & Cohn, Cincinnati, O. 
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Special Machinery— 
Toledo Machine & Tool Co., Toledo, O. 
Godfrey J. Bremer, Kalamazoo, Mich, 
General Engineering Co., Harvey, Ill. 
Cleveland Stamping & Tool Co., Cleveland, O. 
Stokers— 
Brightman Stoker Co., Cleveland, O. 
Sand and Chill Rolls— 
The Lloyd-Booth Co., Youngstown, O. 
c 
Steel Mushet’s— 
B. M. Jones & Co., Boston and New York. 
Smoke Consumer— 
The Beckett Smoke Consuming Co., Norwalk, O. 
Northwestern Land & Coal Co., Boston, Mass. 
srightman Stoker Co., Cleveland, O. 
Stay Bolt ltron—Taylor’s— 
B. M. Jones & Co , Boston and New York. 
Twist Drills— 
Cleveland Twist Drill Co., Cleveland. 
The Whitman & Barnes Mfg. Co., Akron, O. 
Torches— 
Rau Manufacturing Co., Chicago, I11. 
Turnbuckles— 
Cleveland City Forge & Iron Co., Cleveland. 
Tanks— 
Aultman & Taylor Mach. Co., Mansfield, O. 
Ravenna Boiler Works, Ravenna, O. 
The Golley & Finley Iron Works, Lima, O. 
Tin Plates (Roofing)— 
Merchant & Co., Philadelphia, Pa. 
Tinners’ Hardware— 


Berger Bros, Philadelphia, Pa. 
Tinning Machinery— 

The Lloyd-Booth Co., Youugstown, O. 
Tramways— 

Trenton Iron Co., Trenton, N. J. 
Tiucks— 

The Spicer Mfg. Co., New Philadelphia, O. 

Detroit Foundry Equipment Co., Detroit, Mich. 
Turret Drills— 

A. P. Quint, Hartford, Conn. 
Tumblers— 

Detroit Found-y Equipment Co., Detroit, Mich. 
Ventilating Fans— 

E. H. Jones & Co., Cleveland. 

Brightman Stoker Co., Cleveland, O. 

B. F. Sturtevant Co., Boston, Mass 
Valves— 

Lunkenheimer Brass Mfg. Co., Cincinnati, O, 
Watchman’s Time Detector. 

Cleveland Electrical Mfg. Co., Cleveland, O. 

A. Nanz & Co., New York City. 
Wood-Working Machinery— 

J. A. Fay & Egan Co., Cincinnati, O. 
Wire Machinery— 

John Adt & Son, New Haven, Conn. 
Washers— 

Milton Mfg. Co., Milton, Pa. 
Water, Gas and Steam Pipe— 

Addyston Pipe & Steel Co., Cincinnati, O. 

Radford Pipe & Foundry Co., Cincinnati, O. 
Wheelbarrows— 

Akron Tool Co., Akron, O. 

Kilbourne & Jacobs Mfg. Co., Columbus, O. 
Wire Rope— 

Trenton Iron Co., Trenton, N. 3. 
Water Stand Pipes— 


Aultman, Taylor Mfg. Co., Mansfield, O. 
Golley & Finley Iron Co., Lima, O. 





JAS. MURDOCK, JR. 


MANUFACTURER OF 
Steel Stamps, Alphabets and Figures, Time 
and Tool Room Checks, Sheet 
Metal Stamped Goods. 
52-60 Longworth Street, 
CINCINNATI, O. 





MADE FROM THE BEST QUALITY OF 


Crucible Steel. 


CASTINGS guaranteed to be sound, solid and free from blow- 


holes. Tensile strength and durability equal to any Steel 
Castings made. 


F. E. ROBERTS FOUNDRY CO., 


Paulina St., South of Blue Island Ave., 


CHICACO, ILL. 





CLEVELAND, 


CLEVELAND ROLLING MILL CO., 


OHIO. 


——MANUFACTURERS OF—— 


BESSEMER AND OPEN-HEARTH STEEL, 


| looms, Billets, and Slabs. Steel Rails, Steel Beams, Channels and Angles. Ste 
Steel Wire of all kinds. 


Spring, and Sleigh Shoe Steel. 


, ¢l Forgings, Bar 
Barbed Wire, Iron and Steel Plates, 


Galvanized and Black Sheet Iron and Steel Corrugated Iron Roofing, 
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Gives the best oil fire. 


Send for Catalogue to Hall Steam Pump Co., 


THE IRON 


Does not increase insurance. 


HE AERATED FUEL COMPANY'S SYSTE 


O Plants in use for 50 varieties of work. 
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Forging and tempering a specialty. 


Fiuebars COLBERT & BARKER MFG. CO., General Agents for the U. S., Springfield, Mass. 





JUVINALL’S 


Automatic Fuel Oil 
BURNER. 


REFERENCES: Shaw, Ken- 
dall & Co, Toledo, O.; San- 
dusky Paper Co., Sandusky, 
O.: Springfield Street Ry. 
Springfield, O.; Rock Plast- 
er Co., Columbus, oO. 





J;OR General Work, Gen 
erating Steam, Burning 
Lime &c., wherever Crude 
Oil is used for fuel. Can be 
set to hold any desired 
pressure of steam, and 
needs no further attention. 
Strictly Automatic. 
For further particulars 
address, 


C. D. JUVINALL & CO., 
Upper Sandusky, Ohio 































































4 4 ’ I NN curren cas ccetcaskmpesbunaborapanbeebnacenes ~ 
Alphabetical List of Advertiser's. National Photo-Engraving Co... - 
New Castle Steel Castings Co..... 
*Niles Iron & Steel Roofing Co... 
oe el *“Northwestern Land & Coal Co 
Obermayer Co., THe S.........200......cccccsscssvsceesscooeeee I 
The star (*) indicates that the adv. appears alter- Oglebay, Norton & Co ees . 10 
nate weeks; the dagger (f) once a month; the | Otto Gas Engine Co....... 30 
double dagger ‘{) once in three weeks; the | Outhwaite, J. H. & CO..cccccsssssseccsecsecseecesesseeese 19 
varaltel (|) three times out of four. PE, PE Bh sivvcessccnnvsscvessavcengescenpecesevennsoses 19 
Penberthy Injector Co............ Lansieelens A 
ee —— Penfield & Son, J. W...........0000 . 19 
PAGE | Pemberton, Geo...............sc0008 ssaihihcianbioatiiipinibedanisstidibitiaees 30 
-ollock, W . 
“Acme Safety Emery Wheel Co..............::::::0 = Eto’, Wen 5 & Serene . : 
Adt, John & SOM .................cseesereceseseerees (| el eA OTA ELE EE ; 
b’t Perforated Metal Co ope, E. C.. 9 
Aitchison, sh igaaagmamamaay 4 eg} Porter Iron Roofing & Corrugating Co... siobe 21 
Akron Belting Co............0+ a eee ree on eee OT vention Tool & Ganety Co a 
BPE TINGE TOD... TU0..00000e-ccevcescccscoccosoccccnseesecosees 31 s DPDLY CO... scerseserrseressereeererensees 
American ImjectOr Co..........--cccceeseceesees eneeeeeesenees a BINS Bovninnicseeiveantceetineinsscysonssasebsbesenessondeiss 3008 32 
Aultman Taylor Mfg. CO....secceeesceeenenensneees oes IRIN US 2d sur ue Gasoahvanenntiensnpvines pies 2 
Aurora TOO] CO...........ccccererrrserserscneees 22] Rau Manufacturing CO.......ccccsssscscscseseecseseecceees 28 
Babcock & Wilcox Co............:.0:20++2++ soo MRE VOERMM. BOLIEr WOTKLB........ 0..000.s0srcecescvesssoserssesaes 32 
*Beckett Smoke Consuming Co.. .. — | TRayfield, E. bonnenuaie — 
Berger Bros.. OE ER Sere ee 30 ' Rippel & King....... sessnsscass saueneneesesssssssansesseeeseeaee | 32 
*Berger Mfg. ee EL AN EF -! Roberts Foundry Co., F. E.....0..... 25 
Bickford Drill & TOO] CO ............ccceceeseeeesereneees i A een 22 
Biedler, Frank R.............cssesrsesmesseesersers ie ee Is uc csscokssenicnesseneves ssserncatess 18 
Bradley Fertilizer CO..cccccccscccc 200: cecees coves cevsveses 29 |Sharon Fire Brick WoOrkS...........ce:cccccoceecee cee seeveee I 
Brightman Stoker Co... Padbbinisawacedeuiounees 15 | Shepard, H. L., Agent........ sepeinia sone 
Bremer, Godfrey J.......................... soteeeeeneeenensesens 3! | Sidney Machine Co........s.csseseseseeee ae 
Bucyrus Steam Shovel & renee testes ceinke 19 | Skinner Engine Co... radian vue 30 
tBurke, J. V.. ses enenne nes enscreanecee esses cee cnses ~~)... hee ices 
Callender & Patte TBOM wrccccvescccceses soesssccesevocescsoses 31 | South eg F wien BO isivsisie coon 86 
Chester Steel Casting Co. ..............-. ssenseenexe seseeeee 23 Spence & Son, / 2 
*Chicago, Milwaukee & St. Paul Railway Co..... — | *Spicer Mfg. Co. I ccsasiaecneseilieas ootes 28 
*Cincinnati Milling Machine Co..................+es0++ 32 | Springfield Emery Wheel Co. 29 
Cleveland & Buffalo Transit Co........ vecesveeeeeesee 22 | Stilwell & Bierce sina 6... : 
Cleveland City Forge & [ron _Co............-...:eeeeeeree 1 | Stirling Co... ; ——e 
“Cleveland Desk Co...............ccsesccssscsccsres soverseeees — | {Stowe Fuller & Co.. I 
*Cleveland Klectrical M’f’g. Co. 31 | Sturtevant B. F. REE RRS ETI 27 
Cleveland Iron Mining Co............ccccecceeeseeeeeeeeeees 19 Sy Kes Iron ROOfMG CoO................000 seccrere cesses sseees 21 
Cleveland Rolling Mill Co.............cccseeeeeeeeeeeeeeees 25 | Taylor & Boggis Peenicy Co.. : 
Cleveland Stamping & Tool CO............::::c:eeeeeeees 22} Tod, Wm. & Co.. EG . 30 
Cleveland Twist Drill Co 32 | Toledo Machine & TOO] CO.........0.-ses0-ss0s00000 27 
Cole, J. Wemdell....................cccccssesecssssesssserosocssoes 32 | Totten & Hogg Iron and Steel Co...... ae 
SA eee 3 *Trenton RE Rha scales cccennnmtiehs voeoviue saan ipenins —_ 
© ge PD °| Union Electrotype Foundry. 2 
Correspondence School of Mechanics...........00« 19 : NiON Mining CO...........2seeeeree 
; nited States Heater Co 
Corrigan, [ves & CO........::..cceeseseseerenersneenenens ences 19 eamn tants. 
*Curtis Steel Roofing Co... - bs P - ‘ = seeee ae eeee : 
Oo TS. OS 5 Slip neill  eeeIaS 31 an Duzen Gas Engine Co.. sanceresch minis uenapa oes 
Deaealt Pounticy Equipment Co. ........... ... 2p | Vulcan Iron Works............... see 00 
Dixon, Jos. Crucible Co...........ccecssseseceeneecenesnsesees 3 | *Warren Webster & Co —_— essesensenees sseneseneeseeeesenees 22 
Downerd & Son Co., ees | Waukegan Iron & Steel Casting Co..............00 “eg 
Dreier, I. as Giese | Weber Gas & Gasoline Engine Co.... oe 
EE ET cc cnaithisiuenki co honesinuieccsuneteeresceons 23 
*Kagle L stuleater Co . seucenennaben. ae 
2| Weston Engine Co.. beaceece 1 
Bctiper we eee Engraving COnscerseene 21| 0 2 ae eo & Barnes Mfz. Co..... 17 
Paoms ; Roof eney”, “at prance rae epee > 9 eee ma 
_ gilt iaaaauamaumamammmnamscoaamaaalaal 7 Worthington, i Ges cikcnvncsecsnckinaetisesasestucinenes 18 
Fay & Egan Co.., J. A .....cccccerssssssssesececsceees ceenceees 27 | 
Fleharty, J. H. & Co.................cccersoesserecesssscsceores 30 | 
Fulton Steam Boiler Works & Foundry............. 23 | am 
Garden City Sand Co..............0e-sscesse-serseesssconses 16 ? CH EK 
General Engineering Co.................sscccsessseseseees 17 | 
Gerlach, Peter & Co.................sccscsccceres conesevescones 19 
Gilbert & Barker Mfg. Co.. 26 | 
*Golley & Finley Iron Works............. —| 
Gordon Hollow Blast Grate Co wes 23 | 
Graves Elevator Co...........ccccccsssssessessecesssesseseeeees 20 
Haldeman & Co., N. A............scssseesssessessnccserccceee 21 | 
Harrington & King Perforating Co........ ie 
Hartford Steam Boiler Insp. & Ins. Co. 20 
mepven, ake W. eer a eae Pays Special Attention to 
tHigley Sawing & Drilling Machine Co....... ..... _ 
BE, MT BOE HOD, -..cccsnccsenscee cacccncnccsveccconesosencecsnsee 28 


*Hodell, = | 4: See 
Holton Iron Roofing Co 
Hunt & Co., Robert W............... 













“Illinois Central R. R.............. bibnlinincndepaseee 22 
Industry File Works.. Seen 30 | 
Iron Clad Paint Co... ibieaie 29 | 
Jeffrey Mfg. Nie aaa Gaiunsenabe 19 | 
Jenks, James............ 32 | 
Jones & Co., 2} 
Jones, BH. BH. & Co.................cccecrrcseereressesseeseecscese 32 
Juvinall & Co., C. D...........-.ccccsccscssoesescvsesssseonesee 26 
Kilbourne & Jacobs Mfg. Co., The...............0000+ 2 
SSS SF eee ae ee ee wa 29 | 


*Lake Shore oe a moceonat 
L awrence & Co., 
*Leffel Co., W.C 
Leofred, Wales as 
Lloyd Booth Co 


Lord, G. W.. CE ES eee ree 32 
*Lunkenheimer Co., Le 
Magnolia Anti-Friction Metal a 


"Merchant & Co.............000. 
CS 
Muncie Land Co......... ; 
a? TIE, scan censnscuemssarsacdeubiamlintcreennndtuince 





‘|lron Ore, Blast Furnace, Rolling 


Mill, Foundry and Machine 
Shop Interests. 


PER YEAR $3.00. 





‘| BESSEMER IRON ORE MINE, 


In New York State, near railroad, for sale. 
Analysis by Andrew S. McCreath, Harrisburg, Pa.: 


RE aces. dcnevalastasciatesas enone. 

Metallic iron......... . ...66.600, 

SS See 0,006, 
Address BESSEMER, 


Care Jron Trade Review. 





IRON AND STEEL MARKETS. 


IRON ORE. 
[On Lake Erie docks.]} 
Low Phosphorus Bessemer.................... $5.00@$0.00 


















No. 1 Specular, Bessemer..................ss000 4-50@ 4.75 
No. 1 Bessemer hematite............ .. 4.00@ 0.00 
Hematites No. 1 non-Bessemer.. «+ 3:00@ 3.75 
No 1. Specular, Non-Bessemer............... 3-50@ 4.15 
Pic IRON. 
CLEVELAND (f. o. b. a: 
DIE vicnnniencinnscsanshdowenie «+» $14 0O@$14 25 
No. 1 Strong Foundry.. nae soos 14 00@ 14 25 
No. 2 Strong Foundry............... +++ 13 OC@ 13 25 
No. 1 Grey Forge, red short............ 12 25@ 00 co 
No. 2 Gray Forge, neutral...... +++. 12 00@ 00 00 
No. 1 American Scotch............ +++» 14 25@ 00 00 
No. 2 American Scotch... ««» 13 25@ 00 00 
Lake Superior Charcoal... soscses 17 00 


PITTSBURGH sitet aN by A. H. Childs): 
Ps Be MEN cccnrakensfcisevtacicnaiessiversepeks $14 00@$14 25 





No. 2 Foundry.... 13 00@ 13 25 
Grey Forge. .............006 12 25@ :250 
White and Mottled.... 11 50@ 11 
Warm Blast Charcoal. «+ 18 00@ 22 00 
Cold Blast Charcoal........ sos 23 00@ 28 00 
Bessemer.. waked eopecesensoeneccce 70@ 13 85 
CHICAGO (reported ev our ceuaidiamses 
Lake Superior Charcoal............ seoncinnes = 50@$17 00 
I,ocal Coke Foundry No. 1. ++ 14 00@ 14 50 
Local Coke Foundry No. eal 13 25@ 1375 
I,ocal Coke Foundry No. 3 .. 13 00@ 13 25 
Local Scotch Foundry No. t..... 14 00@ 15 00 
Local Scotch Foundry No. 2..... 13 50@ 14 00 
Local Scotch Foundry No. 3.. 13 00@ 1350 
Southern Coke No. 1...........00 14 85@ 15 00 
EOE KIDIE TED, Boncie cnc dicevsnsncenasezees 13 20@ 13 50 
IPCI EE ROBE BHO Scsccsenvsvearicsase- cnsces 12 85@ 13 10 
Southern No. 1 Soft..... 13 20@ 1350 
Southern No. 2 Soft.. : 12 85@ 13 10 
Southern Silveries No. 1........... 15 00 
Southern Silveries No. 2... 14 50 
Ohio Silveries No. t......... 16 50@ 17 00 
Ohio Silveries No. 2............. 16 25@ 1675 
Ohio Strong Softeners No. 1.......... 16 50@ 17 00 
Ohio Strong Softeners No. 2..............-. 15 50@ 1600 
DERMOBICE CATCORI occ scncosnccevenesecesescre se 16 50@ 17 00 
ABIMVRIMA COE WCC .ovsscccecesesesessnscesccnce 18 85@ 19 85 
CINCINNATI (reported by Hyatt, Mathews & Co.) : 
Southern Coke No. 1, Foundry............ $13 25@$13 50 
Southern Coke No. 2and No 1 Soft... 12 00@ 12 25 
SERRE RUPE BID: Bis encrensovsess-seseveioe 11 75@ 1200 
Ohio Soft Stone Coal No. 1., -» 16.00@ 16 50 
Mahoning Valiey No. 1........ ee 15 50@ 1600 
Mahoning Valley NO. 2............sessssseeee 4 50@ 15 00 
Hanging Rock Charcoal No. 1, Fdy.... 8 50@ 19 50 
Hanging Rock Charcoal No. 2, Fdy.... 17 25@ 17 50 
Alabama Charcoal No. 2.002... .ccccosccccee 16 00@ 16 50 
Standard Southern Coke, Grey Forge. 11 oc@ 11 25 
Mottled Neutral Coke... ceseceee 10 75(@ 11 00 
High Grade Virginia Coke Iron No. 1. 16 00o@ 16 25 
High Grade Virginia Coke Iron No. 2. 15 00@ 15 25 
Southern Car Wheel Iron.................000 17 00@ 17 50 
Lake Superior Car Wheel & Malleable. 17 50@ 18 00 


BUFFALO (reported by Rogers, Brown & Co.) 












Mahoning and Shenango Valley, 

strong, No. 1 Foundry..................... $14 50 
Mahoning and Shenango Valley, 

Strong, NO. 2 FOUNGTY...0..05.c..cscececee 13 75 
Ohio Softener No. 1.......005 000 14 50 
Ohio Softener No. 2...............:. se 14 00 
Jackson Co. Silvery, No. 1............0..0 ‘$17 00@ 17 30 
Jackson Co. Silvery No. 2............. .. 16 30@ 16 8o 
Lake Superior Charcoal...... ~ 1925 
Tennessee Charcoal........ cues 18 00 
Southern Softener No. woes 13 9QO@ 14 00 
Alabama Car Wheel........... enh 19 00 
Hanging Rock Charcoal....... ........000.. 20 50 

LOUISVILLE +. “yey by Hall Bros. & Co.): 
OMEICEM CODES: TAG. 5... cccecce:cnccdpssosssaed $13 00o@$13 25 
SOMES CORES BID. B....ccceserecccoscesceseseess 12 00@ 12 25 
BOUCRET COOKS INO. Bicicsce.cccs ccssee'asess 11 25@ 11 50 
Southern Charcoal No. 1........0..60 .. 1§ 50@ 16 00 
Southern Charcoal No. 2............ ° 15 00@ 15 50 
Missouri Charcoal No. 1 17 50 
Missouri Charcoal No. 2... 17 00 
RES GR si isisonsncescenceosie 11 00 

, Mottled.. ete Io 10 
Southern. (standard. brands)... wes sm 3a 
Southern (other brands)... seeeeseeeeeeees 16 50@ 17 00 





Lake Superior.. 18 50 


DETROIT (reported by William F. Jarvis & Co. :) 
Lake Superior Charcoal, all numbers..$16 50@$17 00 





Lake Superior (coke) Bessemer..... ...... 15 00@ 15 50 
Lakes a gens Coke, Foundry, all ore. 15 50@ 1600 
Standard Ohio Black Band....... seveere 15 50@ 16 00 
SPRRMNOT IN BOWS Bis isecacssssceseccsecesces --+» 14 0O@ 14 50 
Southern Grey Forge......ssessesssseeees 12 50@ 13 00 
‘ Jackson County (Ohio) Silvery............ 17 25@ 17 75 
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Wood 
Working 
Machinery 


FOR ANY PURPOSE. 


Pattern 
and Flask 
Makers’ 


MACHINERY, ETC. 


One of our leading LARGEST LINE IN 





specialties. THE U.S. 
ORIGINATORS. ‘ Now Ready. 
BAND SAWS-Five Sizes. —— ae 
INTRODUCERS. All fitted with our new Roller Nearly 300 pages and 
Guide, which prevents the 
CONSTRUCTORS. blades from breaking, etc. Machines. 





J. A. FAY & EGAN CO. 


Nos. 251 to 271 W. Front St., CINCINNATI, OHIO. 





THE 


STURTEVANT SYSTEM | 


OF 


Heating 


AND 


Ventilating 


BUILDINCS 


Of all kinds by a forced cir- | 
culation of warm air. | 
_ Send for illustrated treat- 
ise on ventilation and — 
ing. 


B. F. STURTEVANT 00, 
34 Oliver St., Boston, Mass. 


g1 Liberty St., - NEw YorK. 
16S. Canal St., - CHICAGO 
135 N. Third St.,. - Paria. 


E. H. JONES & CO., Special Agents, 54 Frankfort St., Cleveland, 0. 


THE LLOYD-BOOTH CO., °on..""’ 











inning 


T 
MACHINERY 








[Ifu9 pue pug 
‘STW SuIlloy 





THE TOLEDO MACHINE TOOL CO., 


MANUFACTURERS OF 





ay Ny 
i 


Presses, Dies and 
Special Machinery, 


FOR BAR AND SHEET METALS. DIES FOR ALL 


KINDS OF WORK. 


Mention this paper. SEND FOR ILLUSTRATED CIRCULARS. 


eg Oak and Superior Sts., TOLEDO, OHIO. 


St. Louris (reported by Rogers, Brown & Mea- 
cham): 


Southern Coke No 1! Sy a ee $13 75@$14 00 
| ieee ee RS INO Dicesis dais snaysscacssecenion 12 50@ 12 75 
Southern Coke NO. 3.......cccceseeeeeeeeeceee 12 0O@ 12 25 


Southern Grey Forge.... 
Southern Charcoal No. 
Missouri Charcoal No. 


11 50@ 1195 
15 50@ 1600 
14 00@ 14 50 








Ohio Softener. .... .......ccccccccccccescoeces 16 50@ 17 00 
Lake Superior..........++ .. 17 50@ 18 co 
SOULHETH......ceeeeeeeee eens seeeees 40 sessceseee 18 25@ 1850 
Connellsville Coke, St. Louis...........00+ 5 65 
LOUISVILLE (reported by Geo. H. Hull & Co.) 
Southern Coke No. 1 Foundry............ $12 75@$13 25 
Southern Coke No. 2 Foundry.. “oD 50@ 12 00 





Southern Coke No. 3 Foundry... 
Grey Forge 
Spathite........ ‘ 12 35@ 13 25 
Southern Charcoal No. 1 Foundry. se 15 CO@ 16 00 
Car Wheel.. niacniees. eneseicmucsened wedged 17 50@ 1775 


11 0O@ II 25 
10 75@ 11 00 





OLD RAILS AND SCRAP METAL. 


[ Prices paid by mills.) 


Gross TONS 



















CEE Sh DOE isis site deer nan sncnateeciwcedceneightbideescnens $19 00 
CRG BEET Ga iincincscdsaeiecexcscdcacnccecetccqupedtie nistnes 14 00 
NET TONS 
PEO. T FR. TR POE BOT vi vg oscccaccccscecsestccensss $15 00 
No. 1 wrought scrap............+ F 
No. 1 Machine cast scrap 
PI ii vsiactaceccxcncdcncnssansestactieetdeescucévecanneint 20 
Axle turnings 5 
Wrought turnings (free from cast)... 9 50 
CASE DOTIMGS . sce. ccsccssvcesseccessscecssonsess0e 6 75 
Uncut wrought iron boilers a 8 25 
NE i  vancdcsutesvesecentdceduiiapantondeseneae’ 12 50 
I scien der stseesineccarsassessinentancaastucsenputuns 7 O 
Pipes and flues (clean Joneaess seco, 10 60 
RN RI cricascixtsscnswsnenescecsonte re 10 50 
Hoop and band iron. | 
PINGOG WE hiics sniccnssecsecss +t RS oF 
Wrought drillings.... janet’ 8 50 
ee BiG civics cinkdcdavcasadtxiciconnsanatiocadesiates 9 00 
STRUCTURAL MATERIAL. 
Beams and Channels (f. 0. b. mill)........ 1.80¢@1.90c 
PNG icsecickntacastcddensncccesacicors Siuaute ..1.70€(@1.80¢ 
ras ceaiitiincs comtaninesdestancansdcuatad epidatpiiatddaaimdpetiéas 2.20€ 
DE RNWOTORE FERC viicidcs cacceecccecanvadias onesie Jos’ oes cee tne 
ARG i I iia kcteconcasshnsincdaausuienapeeccttdildesesnauvt 1.80¢ 


MERCHANT IRON AND STEEL. 


Flat Bar. 






S56 GO A Te FG OO 8 Bis vaiicccennsesinrsidercnevsceccdiclgas 1 65 
44% to6 by % to! inch... abel. 70 
EO RO GOS BG MO) FAs scccesecinse cacssencdipucseincpes 1 85 
1% & 1% by % to % inch .. panUnadannegeaapuctiienia. I 70 
Oe Sak Roe eg Se ae ee eee 1 75 
%, %, %, by %toK% inch... in tuniidaisancltddeaiagiieiauslesaltcdh-d 1 85 


Liound and Square. 
Pe ees arc cetecesaeaccicaucanceconteaateteteunditoustpousl 
2 to 2% inch.......... 
2% to 3\% iuch..... 
3% to 4 inch. ....... 
4% to 4% inch....... 
4% to5inch 









% BUTE PRNETN soc an csacddsin nk vais nnclicandeuiancaicenioliaanan I 85 
kG . e phbnnen eaauepevdatarecusiecta 1 85 
Mi ikak vdvcinete inslinacliindtiteesn vunsaldusiets dencbdlipidigten: died 2 05 
% Gesannaidanonerersosgumbecaseesesveadebsesqsteeipuabiaibessedioiendibass 2 25 


Half Oval and Half Round. 
fy a ER ie OM ONAN fen 
% toi% inch.. 
¥% to¥X inch.... 





14% to6 by & and5 

1 to 1% by Z and 5-16 inch 
Hto % by ¥% and 5-16 inch.. 
4 to % by ¥ and 5-16 inch 























Hoops. 
Be ig Wy ES Ns os acccencaccenssuscuieecagtann 2 40 
5b 00S; Nosy 16 CO W862. 45 
CE 0th Bi FEO Bi ciicccciccsentenceeeteeadadtee 50 
1\% to 2, No. 20 ad 50 


2 
2 
2 
RS SB Se eee a ae «i2 
FE Ey SANE iis iekccdpiinessiacbitie sel icenasecka 2 90 
15-16, 1 and 1%, Nos. 13 to 15.. 2 
15-16, 1 and 1%, Nos. 16 to 18....... 2 
2 
2 


15-16, 1 and 1%, Nos, 19 and 20................00+ 60 
ST WONT BO, Ee cinders evaccaceccccecctenccecsccecusae 70 
RS-EG, 2 BO BOG, ING. Boiss civics ces cescAbteteenienanightall 2 80 
BM SS) Sa eeerereey ++.2 60 
Fe, HOG. TO WO Whiecs cacccescs : .* ia ae 
%. Nos. 19 and 20............4. 2 80 
POU runic nk coktecccrisdcavecehiaacedeteceetc uct) 2 90 
Wis RN a wks latin ac pciota diaesaniaaedidasn ite ets 3 00 
13-16, Nos. 13 to 1s eS 
13-16, Nos. 16 to 18...... ..2 80 
13-16, Nos. 19 and 20 .2 90 
BIE US Pee aiacs snccuscsronscqdanaehgianeenitasciddeicuagictied 3 00 
13-16, No. 22..... ovedhebsapabtdmaapitncbsapeceventiumibns 3 10 


, Nos, 13 tors.. 
x Nos. 16 to I8..... 
, Nos. 19 and 20.. 
% No. 21 


RE Fe Be BS OD Bi So ccictnotvcses ss dcsaceasnoatbatalasitnaee 3 05 
SEsTey POON MBG Bcc ciccenssccsientecuetcssin ee 3 10 
FE-16, INGE. 10: DIE Dhii cc ccsiccccciccccnessnecs 3 20 
EPPIGUING. 22. ccdcvectanvai «+63 30 
RU-1G, DUD, Biliccccocsssnctcketccex< +53 40 
% BR EY 8 or Liietansien cies 3 Io 
% Nos. 16 to 18.... 3 20 

, Nos. 19 and 20.. 3 30 
54. BOS. BE siadisecescas 3 40 
Wy, SOOb Dk icwvapaciubaabauncatedt tasted 3 50 
Re Se ee eee eee 2 60 
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Brainard Milling Machine Co. : 


WORKS AT HYDE PARK, MASS. 


Eleven Sizes of Universal MILLING 


MACHINES. 


Six Sizes of Upright and Horizontal 
Plain MILLING MACHINES. 





HILL, CLARKE & CO,, Selling Agts., 








BOSTON, MASS. CHICAGO, ILL. 
156 Oliver Street. 14 South Canal St. { 
RAU M GC. C0... 
MANUFACTURERS OF 


Copper, Brass 
and Tin Oilers, 


Of all Descriptions, also 


Torches, 


Lanterns, Etc. 


128 Michigan St., CHICAGO, ILL. 


SPICER SHEET METAL TRUCK. 








47 


Platform, long, 2734’ 


go 












wide; made of best seasoned 
. . picker 
, » 7 ‘ Fao to 
hickury, with slat eS CEL PHIA , 
top. Weight, 350 SO i me 
is FE Capacity, 
pounds. or par- 2% tons. 





ticulars address 


SPICER MANUFACTURING CO., 


New Philadelphia, O 


Especially etantes for Tin Plate, 
Sheet Lead, Sheet Iron and Steel | 








Btamp before @ blast. | Pragments after a blast. 


STRONGEST and SAFEST EXPLOSIVE 


HRnown to the Arts. 


> POWDER, FUSE, CAPS, | 
Electric Mining ‘Goods, | 


AND ALL } ges Anny ee 


HERCULES POWDER. "COMPA 
0 Prospect Street, € re noe f Vina 


iW. WILLARD, Mauagere, 








| 





THE IRON TRADE REVIEW. 


| 7-16 to % and 2% to 3 in 


[ April 








¥% and 11-16 by & to 3-16 inch 

¥% and 11-16 by Nos. 11 and 12..., 

¥g and 9-16 by % to 3-16 inch.. 

¥% and 9-16 by Nos. 11 and 12..........0066 

eb ee ee 5 

PO Us WO NN Frio isso ccccaiaccuks coemcscteicesanneces ‘ 
Wagon Box Iron. 

% inch, beveled edge, by Nos. eG ae 2 20 

% i ich, oe. hr ee 

% inch, és " aa ath ae 

¥% inch, “iy Pe <3 13 and 14...a....... 255 


Sheet Iron, 





Four Sizes of CEAR-CUTTINC MA- 
CHINES. 
aiquaipega Iron Boiler Plates. 
New Invention in Cam Cutting Ma- Tank, y inch and heavier 
; C No. 1, “ “ 
chinery. (Cc H No. is o 
CH Flange, ‘“ ™ 


Extra Flange 
Solid Fire Box 










MMII coh iishal cos pac bahbewin taunsiereasistnika ¢debureisceedsashe 2 25 
iis scdeisullaun sdicbevkvacndesnisssaviseei chasiesiisbeceibaxeae 2 50 
Flange......... wee2 75 
Marine Flange.. 43 00 
FS BO aiccscceRi ies cece epee snosksscateenibhevenessnchoogy 4 00 
Above includes plates 90 inches wide. 

Pe ER Oe iccvcccianckcbeeisvicksinsexsccasinn Yc. tb. extra 
96 to 100 in. wide....... c. 

Ioo to 104 in. wide 6c. oe 
Ee NN, PE nck edeaeaiiccesecandssecrapsseacessnscess specia 
American Cast Tool Steel. 

ROUND, SQUARE AND OCTAGON. cts. Ibs. 
1 to 2in, inclusive ian pubeapereclahigninitiaeenseaeenaan eeu 08 
peo SS, rae 







3% to4gin 
% to 11-16 and 4%. 
¥% to6in 
\% to 9-32 and 6% to 7 in 





IAIN cinbanidsdipaisencudcasibas ois suupeiedcionuecuscceoestssnocesnseesers 
Flats 
cts. Ibs. 
2 to 9-16 in. wide by 2to % thick...............c.e0eeeeeeee S 
Bessemer and O. H. Steel. 
Machinery base price, 2 35 
TSS 4j 2 25 
ee os ss psstnceaion $6 2 80 
Sleigh Shoe _ 2 50 
Bias sch ds Hen taiadnsiavsacemonsyebuinens 2 2 35 
Cutter Shoes, tapered and bent...... ne 275 
English Tool Steel. 
EE nian risen cued usa vestkcenicnsntiesobanieuseccadekauaetaed 15sec 


obson’ a Beat” 
5 Choice”... 
Burden Boiler Rivets. 

4%, %, 11-16 and ¥% inches diameter 
Bridge %, %, 11-16 and % inch diam 





MACHINERY SUPPLY MARKET. 





Anvils. 

SII i ccccccucuppucecetyaeschstaletbnssiciees xoalea noel 8 Ih g@10 
SINT ss cocssrqcdaridiniccnsmadadnahssasiaksevouues ous 8 tb 12 
Bellows. 

idles Hill’s..:.... 
Blacksmiths { Bullocks 
IONE ons dc avecavencsastniebtanecsenbbiee tl 
| ee ee a ee 
Belting. 
Boston Belting FT NTs cn evccsisencrsnscosecad dis 70 
“< extra s 
. 4x ae dis 55 





Hoy t's Short Lap 
Shultz Raw Hide Leather Belting, single 
Munson’s Short Lap Single Leather 
Munson’s Short Lap Double and Light 













RO sith citi ceea diners escbncsesconsscvesneosss dis 50 
Shultz Raw Hide Leather Belting, Double 

A i his naxccssencescvccseersveeponsabos dis 40 

ON BE a EE ere dis 50&10 

Alexander Brothers’ pure oak tanned............ dis 45 

Blowers and Exhausters. 

i Se IN Wiasas si sansa ncedeseieiccdcsabaskcspips cored dis 20 

SR NINE TD 1 5 a eSaciionnackadcbasiieinbivacanessel dis 35 

ID iacth tissh cadoapnccdxessvesicdessinesnGaibcgudinresstpsbins dis 40 

Chucks. 

Cushman’ 8 4 Jaw Independent.................ecc000. dis 45 

Combination......... dis 40 

9 ee a ae Oe dis 30 

a 2 Jaw Brass Workefs....,..........0000 dis 30 

4 2 2 ae ae ae dis 25 

Wescott’ s Scroll Combination..................... dis 33% 

TsepPendent ........cryesecosyoccacenseosees dis 40 

rs Trane coset Drill... vicsccdnivetiecd dis 30 

eg i ere en: Bee dis 40 

é ee I TN SS. dis 45 

Whiton’s Indememdent........ciage....cccccsesceadecsacseos dis 45 

DOA RD KOUIREMER OID 6. sccig ese cenccscdbccnceabensdesed dis 40 

Sweetland - ..dis 40 

Almond Drill............. .dis 20 

Morse TE Sid cous pendeebeaitereaninel oatiebinihames tovenead dis 15 

Skinner’ s Combination Lathe................. dis 40&10 

Independent Lathe...... dis 40&10 

“g Universal Lathe.........0.000. dis 40&10 

id DOVER siscensciscrsedoessisicameaapsannianeieed is 35 

Cutters and Reamers. 

SN isi ia recancisavandosetinceasecsisissateest ete dis 10o@15 

| Pratt & Whitney dis 10@15 

IN Daticc di erik wensvacckenssinuslioscicdentacbertiel dis 10@15 











THE IRON 


R. BIEDLER, 
(BRANCH 


New York Offices 
Welles Building, 
18 Broadway. 


AND TIMBER LANDS 


Large Tracts of Florida 


April 20, 1893.] 


FRANK 


(PRINCIPAL) 


Baltimore Offices, 
Moore Building, 
s. E. Cor. Baltimore and Hanover Sts. 


MINING, MINERAL 


Municipal Bonds, 
Farm and City Mortgages, Phosphate and 


Short Time Paper. Hammock Lands. 


EXAMINATIONS AND REPORTS MADE. 
CLEVELAND 


GCALV ANIZIN G 


WORKS. 
H. H. HODELL & CO., 


all its branches, and Manufacturers of. Rubber, Buckets 


CLEVELAND, OHIO. 


J.H.&D.LAKE CO.., Massillon, Ohio, U.S.A. 


Manufacturers of FRICTION CLUTCH 2 Simplest, paseo and Best 


8@Correspondence Solicited. 





Galvanizing in for chain pumps. 























tolightor heavy 
work, stopping and 
tarting m achines easily | Ye 


PLAIN AND SPLIT, also Plain 
and Split Pulleys, Hangers, Shafting, &c. 


THE GRIFFIN MILL 


A perfect pulverizer of all refractory sub- 
stances by either the wet or dry process. It 
works better and at less expense than any 
other Mill, and is conceded to be the only 
perfect pulverizing Mill manufactured. 

For free illustrated pamphlet address 


BRADLEY FERTILIZER (C0., 92 State St, Boston. 


The Iron Trade Review 


THE SPRINGFIELD EMERY WHEEL 0, 


FOUR of the BEST 


Formule of EMERY WHEELS and over 200 differ- 
ent varieties of —— et Wheel Machinery. All 
goods guaranteed sati-factory. 














Pays special attention to 
iron ore, blast furnace, 
rolling mill, foundry and 
ee shop interests. 


Per year $3.00 





Catalogue furnished upon application. 


The Springfield Emery Wheel Co., 


Bridgeport, Conn. 


Western Agency, 120 So. Clinton St., 


[RONCLADPAINTCO. ; 


actory, 75 & 77 Central Way. Sec. & Treas., No.3 Case Build’g, 


CLEVELAND, OHIO. 





Chicago, Iil. 





ORDER DIRECT FROM THE 


ron Clad Paint Co. 


And get the genuine article, and 
save liability of suit for using an 
article made in violation of the pat- 
ents issued to Wm. Green, and now 
owned by this Company. 


IRON CLAD PAINT is the 
most durable, most 
fire-proof and Cheapest 
Paint made. 

FURNISHED both Dry 
es Ground in Oil 

USED BY, NEARLY ALL THE 

RAILROADS. 





IRON CLAD 





and 


Frade Mark Patented. 


TRADE REVIEW. 











Light Band. 
Y% to 3-16 inch 
Nos. 11 and 12 
¥% to 3-16 inch 
1 to 1% by Nos. 11 and 12................ 
%and 13-16 by &% to 3-16 inch 
% and 13-16 by Nos. 11 and 12 
Gas isiciisin ns devconcccovnhtercepnatabaweexttdebichitheiddevicuted dis 
Brown & Sharpe, Milling Cutters.................. 

GORE CUECCT Ga cacctdsdeciaceccsseed i 
Drill and Drill Sockets. 


ETRE BRIO aos chin ices'nccaghsincasvitastptnteassanee eds dis 50&10 
Morse Taper and Straight Shank to 14”..dis Site 
Morse T er and Straight Shank peamteitad 


1% to 6 by 
1% to 6 by 
1 to 1% by 



















than I ---- iS 25 
er NONI. nssntbassersavedanscabeaduksvavedibemeecaxsaasad dis 25 
dis 5s@s5&5 
dis 55@55&5 
Emery. 
No. 4 to No. 54 to Flour, C. F 
46 gr. 150 gr. F. FF, 
TE ici ia ain snsscensceioncad 4c s ¢ 2%c 
¥% kegs #I....... see AC 5c 2%c 
Y kegs # Db............. uk © 5i4c 3 ¢ 
10 th cans, 10 in case...... 6c 6%c § ¢ 
10 cans less than 10.10 c io c 7c 
Emery Cloth and Paper. 
Barder, Adamson & Co.........scccsssessseeees dis so@s50&5 
Hi. EE. Bart ececcccscoccoscessccsescoscaccddtocesosed dis 50@s50&5 
Detroit 
Norton’s 
co. | re 
| Sterling 
| Celluloid 
| Northampton 
Crystal 
Vitrified 
Vulcanite 
Hamden 
Cyclone 
Arcade Rane eee ee ee dis 60&10@60& 10& 10 






Pe erences dis 60& 10@60& 10& 10 
Kearney & Foot... sec ceccceeeeseceeesccces 
Black Diamond... 


RI incisestingendinnsamein dis 60&10@60& 10& 10 





Hammers. 


Pe Rs OF cicicinsccseecinvatntedtntsaietcnlenpiaacibascibeciciaad 
Atha new list, Jan. 15, 1887...........cccccecceees 
Heavy hammers and sledges under 
a3 over 5 
Jack Screws. 
BURisicie WONG GO. i iia taecacstissanscsectoes- insssacvenn’ dis 75 
Nuts and Washers. 





Size of bolt inches e@ + 6% % %& K1 
3 54% 44 4 3% 3% 
: "58 iM - ; F 5% Y 5 
8 % 4% 1 





4% 
In lots less athe 100 Ibs, # fp ada Yer , 1b ry ee 
add rc to list. 
Nails (wire). 





ERG DE StF SO iivensitnctstscgdatisinntiecase distances dis 75 
Standard Penny Nails, ® keg card rate 
{FS a Oe 1.60 
Less than car lots.. _ 70 
Oilers. 

SE RIN EIN Sih ns dein cette iusasikcncddextaadniencdaniglilcad dis 60 
SOO OD RIOR 5 ocineseiaissecvectecctéonenconeetes iis dis 50 
Malleahle (Hammer’s), No. 1, $3.60; No. 2, 

$4.00; No. 3, $4.40 PB doz.............c0000s dis 10@10&10 

Packing, Steam. 
PONE MNO Oi cadistngapinctactinbectncestodewscniaal dis 60 
American Packing —- # Ib 9@10 
Russia 8 14 
Italian ies = 8 B 13@19 
IE CMa iiss vetscs sissies: <mcusieteibeaaiidenad # Ib 40 
PIS hi tvavasencasgesccnvqpenssacacsnvegpiedpesisideianae ® Ib 60 
Morrison’s ‘“ BD so 
Square Flax “ th 
aa 8 12&24 
Excelsior Rubber Th 48 
a 


BD 75 





Railroads, 5 to 6 Bs... 
6 to 7 Bhs.... 
Pulleys. 
Iron Pulleys, Walker List... 
Medart Pulleys............... ek 
Split Wood WaT HW aid ciclecceccsscccentnsverinces dis 50@55 


Rivets. 


Iron, Thousand, list November 17......dis 50&10@6o 
Iron, Ordinary, Cooper’s Block and Carriage 
ye Bt oe . ee a ee _ 50& 10@60 


dis 50@50&10 






“ 





joc per ft 
50c “ 






Diamond 
Tuttle Tooth Cross-cuts.. 
One-man Cross-cuts...........c.ccs0ee 










































30 THE IRON TRADE 


No. 1 Handles einai 
ER Rs 
Excelsior Saw Tool 
Perfection > 









Detroit Saw Works, Circular..... aaa dis 50 
er acdewcal dis 25 
= " sa III snsarsiecicndeusenahiaoeniion dis 45 


Cards, Hand and Nut to 2 in.. 
Carpenters’ ‘“ iin 
Morse - a 
Pratt & Whitne 
Machine Screw aps... 5 
I SE, Si acddcnebenmeetancneveessecnenesgvesocend i 
Ss ciccicaseteabaeneubteeessnsecsseercetssesovssd i 
ETD inc.<undprstnennieiivnesebiserensenstesassesehel is 55 
EE EI core canesseigcincvastastienetatnteesnarcescovocousi i 


RRS ES a Ge ee 






aii tlinishiadditenbadnectinaiieaiiahboursencessnscoconsdsecs an 20 
.dis 25@30 
Barrett’s..... .-.- Gis 30 
....dis 40 


; i my 
tee eeat 
dis 15@2o0 ey ; ‘@ Stig 


Merrill’s........... 


| 
-. 23¢ per pair 
16¢ - 


— per doz 
$15 
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NPE npicinniththiocounsnvovocheamenbecusspaccbiprsusenncscocesroed dis 35 pees 


BNE «deratansndiccvhidconstecévnssteonrscnse 
Bright and annealed, a 
Nos. 19@26...... dis ome ig 5 


“ - No 27@36...... dis 75& 10& 5 
Coppered Nos. o to 18, market list Aer dis 70@70& 5 
Galvanized Nos. o to 18 tt lh RE ‘dis6s& 5 
Tinned market Nos. 0 to IB.............c.ccsessseees dis 67% 
ST nicthrl kccccccibeacccis “Ghekeonanichonnhenmeeaunseunsial dis 50 
Tinned Broom Wire 








annealed Fence, Nos. § and 9.............s:.sseseeeees wais 75 

Annealed Grape, NOS. 10 tO 14...........scseseeeeeees dis 75 

Stub’s Steel Wire regular......... .95¢ ® Ib dis 30 
Wrenches. 


EE EN ae oe ER EE i 
Girard Standard Re 
Agricultural ........... 





NIN civthisanscbuncisdbctepsccewensscuescsnd dis hulk 5 
Bemis & Call’s Combination........................... dis 35 
Ee MINION. sctavxecscossncsccnccnseseed dis 20&10 
Lamson & Sessions Engineers....................0++ dis 60 
Billings & Spencer's Drop Forged ccccdonakinl dis 25 
..... I ee rr dis 25 

~s * dis 4c 


Alligator 





Bolt and Nut Works. 


HE UPSON NUT CO., Manufacturers of Nuts, 
Washers, Carriage, Machine, Plow and Ele- 
vator Bolts, Coach Screws, etc. 


: Steel Stamps and Seema ils. 
J\LEHARTY, J. H. & Co., Rubber Stampes 


Seals, Stencils, Automatic Check Punchs, 
and Numbering Machines. 92 Seneca St. 


GEORGE PEMBERTON, 
18 Broadway, - New York. 





Mining, Mineral and Timber Lands. 


Municipal Bonds, Farm and City 
Mortgages, Short Time Paper. Large 
Tracts « f Florida Phosphates and Ham 
mock Lands. Investment Securities of 
all kinds bought and sold on commission. 


Correspondence Solicited. 


m INDUSTRY FILE WORKS, 


A. & H. GOUGH, Props., 


Manufacturers ox 


Files & Rasps, 


Equal to the Best English File. 
OLD FILES RE-CUT. 


ALL KINDS OF JOB GRINDING, 
OFFICE & WORKS, 
48 COLUMBUS ST., 


CLEVELAND, - O 


Cc. GOUGH, Manager. 
Mention this paper. 











BERGER BROS. 


MANUFACTURERS OF 


Tinners’ Hardware, 


Berger's Celebrated Pail 
Ears, Saucepan Handles, 
Eave Trough Hangers, Pipe 
Fasteners, Hooks, Straps, 
Barrel Trucks, etc. Send 
for prices and catalogues. 












ee 
01 
21, 





STEEL, !RON, COPPER, ZINC, BRASS, TIN, 


MANY'RS.OF 


peREORATEDMEy 





OF ALL KINDS FOR ba) 


+ ingen 


AND ALL OTHER PURPOSES 


Stoo, et oe 


” 











tN PO 


And all,Other, Metals Perforated as Required for 
GRAIN CLEANING AND MINING MACHINERY, 
WOOLEN, COTTON, PAPER AND PULP MILLS, 
RICE, FLOUR AND COTTON SEED OIL MILLS, 
SUGAR AND MALT HOUSES, DISTILLERIES, FILTER PRESSES, 
STONE, COAL AND ORE SCREENS, 


STANDARD SIZES PERFORATED TIN AND BRASS ALWAYS IN STOCK. 


THE HARRINGTON & KING PERF. CO., 


Main Office and Works, 222 to 240 N. Union St., Chicago, Iil., U. S. A. 


Eastern Office, No. 284 Pearl St., New York. 


BRICK AND TILE WORKS, FII,TERS, 
SPARK ARRESTERS, GAS AND WATER WORKS, 
OIL, GAS AND VAPOR STOVES, 
COFFEE MACHINERY, ETC., ETC. 











WILLIAM TOD & Co. 


YOUNGSTOWN, OHIO. 


THEPORTER 


SINGLE, COM 





“HAMILTON ENGINE 


POUND & CONDENSINC 
Blowing Engines. 
Hydraulic Cranes 
and Accumulators, 
Heavy Special Machinery, 


ENGINE CATALOGUE ON APPLICATION- 








ENGIN 





Center Se Automatic 
Side SThroltling 


FOR NEW FEATURES SEE NEW CATALOGUE. 












POW ic od From 


No Steam, Coal, Ash, Gauges, 


hoes nee | Can be Used 





237 Arch st.Philadelphia, Pa. 


OTTO GAS ENGINE WORKS., 


In iieanel with our Producer Gas Apparatus, we 
guarantee coal consumption of 14% pounds per hour per h.p. 





CAS OR 
CASOLINE. 


Engineer nor Danger. 


in City or Country. 







33rd & Walnut Sts. 
PHILADELPHIA, Pa. 
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GODFREY J. BREMER, 


MANUFACTURER OF 


Hand and | 








Power Punch- This Electrical instrument, which is operated bv either 
d battery or magneto generator as preferred, is designed to, 

ing an and does, keep an exact record of the doings ofthe Night 
Shearing Watchman in any establishment where it is in use. It is 








an active and faithful guardian of your premises during 
Presses, Dies ane as the night. It is simple, reliable and absolutely infallible. 
oe %y sea Cannot be tampered with without certain detection. 


and Special | | 


Thousands of testimonials from the first concerns in the 








Machinery land. Send for catalogue to 
{ for Bar and THE CLEVELAND ELECTRICAL M’N’F’G CO. 
Sheet Metals, 44 and 46 Sheriff Street, - - - Cleveland, 0. 
: —— Ete., Ete. | A. B. FOSTER, Treas. and Gen’l Manager. 
Class B. No. 3, THE GLOBE IWJECTOR, 


Send for Illustrated Circular. 
* Mention this paper. Kalamazoo, Mich. 


THE STIRLING roma 






Pat. April 19, 1892. 


Automatic. 





Simple, 


Durable, 
Warranted. 
SUCTION 106 Canal St., 
EACLE LUBRICATOR CoO., CLEVELAND, O. 





THE DEMING CO. 


SALEM, OHIO. 
Pumps, 


For HAND AND POWER. 


Adapted for BOILER FEEDING, FIRE PuR- 
POSES, etc.; also ARTESIAN WELL CYLINDERS 
and WORKING HEaDs for FACTORIES, MILLS 
and FURNACES. 


Is economical in fuel and re- 


pairs, practically selt cleaning, | Hydraulic Boiler Test Pump. Fig 666. 
|HENION & HUBBELL, 55 & 57 N. Clinton St., Chicago, lil.. General Western Agent. 


Sei d for illustrated catalogue and price list. Mention this paper. 





Four manholes give access to 





every tube. It will pay you - McNEIL’S PATENT 
to investigate before purchas- 


RON a BALANCED CHARGING BARROW 
THE STIRLING CO., Automatic Dump, - - 


General Office, Pullman Bldg., Chicago. IT HAS NO EQUAL. 























CLEVELAND OFFICE, 32 LAKE ST. — ALSO— 
| JOHN ADT & S08, Akron Tubular Steel Wheelbarrows, 
| Prosnomigeegeas col ONE MAN CAN HAUL A TON. Re-enforced Tray. Corners Double Thickness. 


"cus" THE AKRON TOOL CO., AKRON, O. 


Wire Straightening and Callender ®& Patterson, 
DAYTON, OHIO. 


Cutting Machines, 
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BUTT MILLING MACHINERY, ; 
Butt Drilling Machinery, 
eee | Machinery, 
seat ) TOOLS AND MANUFACTURERS’ SUPPLIES. 
Sprue Cutters, Eto. 











Riss 


i Consulting Electrical Engineer, 





Fire Clay, Fire Brick, Circle orien for lining cupolas 
Bristle Brushes, Steel Wire Brushes, Bellows, Riddles, 












1419 Monadnock Bidg., cain Shovels, Foundrv Facings. Foundrv Barrows, Pig Iron 
: Set: Barrows. 
: ’ : +" PLANS, .- . r THE BEST GOODS AT REASONABLE PRICES. 





- - SPECIFICATIONS. - - 


- . | surervision. - . |THE J. DOWNERD & SON CO., ZANESVILLE, O. 

























(SEND FOR CATALOGUE. WRITE FOR DISCOUNT.) 








RELIABLE-—1893 





Tae BART 2 DE TRo TT 
Emery Corundum Wheels and Machinery. 


Write to J- WENDELL COLE, M. E., 
District Manager, Box 152, Chicago, Ill., or Box 84, Columbus, O. 


8@ N. B.—Also Agent for WM. SELLERS & Co.’s SPECIAL TOOL GRINDER and 
TWIST DRILL GRINDER WITH POINTER, for Pennsylvania, Ohio, Indiana, Illinois 


and Wisconsin. 
AUTOMATIC 


H PENBERTHY | sector 


The Simplest, 
Most Reliable 




















NEW IMPROVED 

$60 8 and 9 inch Screw-Cutting 

Foot and Power Lathes. For 
weight, proportion, accuracy 
and trueness, price consider- 
ed, it excels anything in the 
market. Catalogue free. Cor- 
respondence solicited. Will 
guarantee all our tools to be 
as represented. Address 

THE SIDNEY MACHINE CO,, 
217 Main Ave. Sidney, 0.,U.S.A. 


SHEPARD’S NEW $60 


SCREW CUTTING 








ww 
> | 
3 Foot Lathe 
a Foot & Power Lathes 
re Drill Presses, Scroll Saw 
4 Attachm’ts, Mandrels, 
pe Chucks, Twist Drills, 
a Dogs, Calipers, etc. 
x 
ca) 





Lathes on trial, Lathes 
on payment. Send for 
catalogue of Outfits for Amateurs or Artisans, 
Address H. L. SHEPARD, Agt., 








60,000 > 
IN USE. Boiler Feeder. 
F-93 WRITE FOR PRICES, Enclosing this adv. 


PENBERTHY INJECTOR CO., Detroit, Michigan. 
E. H. JONES & CO., 


ENGINEERS & CONTRACTORS. 54 Frankfort St., Cleveland, 0. 


Steam Plant Complete. Engines, Boilers, Pumps, Heaters, Etc. 
Steam and Hot Water Heating. 


STURTEVANT’S BLOWER,COILS,Etc.,forHot Blast Heating. 
Awarded the CRAND PRIZE at the Paris Exhibition. 











| SEND FOR THIS BODK 


~> 


G vtll - EFFERSON ST. = 
tp cepgl 


aa 
NEW ORLEANS DELETST, \! 


M NNEAPOLIS 


ZS 
UFACTORIES IN UNITED STATES{SCOTLAND, FRANCE, GER 


SS : 





Cleveland Office, 412 Perry-Payne Building, Cleveland, O. 


LORD’S BOILER COMPOUND 


is endorsed by the leading authorities throughout the world, adopted by the United States and 
Foreign Governments, is favorably mentioned in our standard treatises, relating to the use of steam, 
and is very highly recommended in more than thirty of these different works, costing from $1 to $10 
per copy, and to prove this statement I will send one of these valuable books by mail, free of charge, 
For full information address 


GEO. W. LORD, 316 Union Street, Philadelphia, Pa. 
Or, THE EAGLE REFINING CO., Cleveland, 0. 


Ravenna = Boiler = WorkEsEs. 


MANUFACTURERS OF ALL KINDS OF 


Steam Boilers, 
TANKS, 


Plate and Sheet Iron 








with an order for the compound. 








Work of every description. Write for 
prices. 
RAVENNA, - - OHIO. 








124 Fast Second St., Crncrnnart1, O. 
MUSIC 


CLIPS PLATES 


LECT ROTYPE 


© feel NCRAVING CO. 


58 FRANKFORT ST. cLevecani 


Founders and Machinists. 





Castings a Specialty. 





Manufacturers of the Best Cooling 
Bed on the Market. 


RIPPEL & KING, 


Canal Dover, Ohio. 


QUINT’S TURRET DRILL, 


SIX SPINDLE. 

The most durable and sensi- 
tive multiple drill made for drill- 
ing from ) to % in. All holes 
drilled in centre oftable. Speed 
of drills’from 250 to 2,000 revolu- 
tions. Tas attachment fur- 
nished. Send for circular, 


= A. P. QUINT, Hartford, Gonn. 


THE §. T. W. EJECTOR. 


gee . SIMPLEST, BEST and 
CHEAPEST PUMP made. 


SEND FOR CIRCULAR. 
5 James Jenks 
” 199 JEFFERSON AVE., 
Detroit. Mich. 


















a 


UNIVERSAL#°PLAIN 


“— MILLINGMACHINES 


EXGLUSIVE SPECIALTY 
| DRESS } 


a. THE CINCINNATI MILLING MACH C° 
<-> CINCINNATI. 0.4: 











Pa aN oad 





SSI EA OR 








Lanner 


















